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a - ~ Introduction / 
Dear parents... At the beginning of the third millennium, 
forming a new Egyptian character should be given due care 

and attention. That character should be equipped with values, 
skills and knowledge to cope with the world rapidly changing 


development. 


The pre-university educational system has already developed to be 
aligned with the sustainable development strategy (Egypt vision 
2030). It stems from a firm belief that the traditional curriculum -< 
based on spoon-feeding strategy is no longer sufficient. 

We should move to a new science curriculum which adopts 

a student-centered strategy. This strategy enhances our children’s 
communication skills and develops their problem solving and 


critical thinking skills. 


El-Moasser Book Series has the honour to present you 

“the Parent’s guide” for the “science” textbook. 

For the primary stage, grade four. 

This guide introduces a wide range of interesting activities which 
support the science textbook themes. In addition, it presents full 
detailed instructions for parents, to support their children in their 
learning process. El-Moasser believes in making the learning 
process a pleasure which starts from the classroom and continues 
at home. 


\ THE AUTHORS 
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New Application GPS 


Interactive application presented from... 


(G)[EL-MOASSGR 


How to use the application ? 
Q 2) 


Download the app 


You can find the code 
GETITON | Student account P) on the back cover of the 


Create an account Use the book code 


Pe Google Play 
Parents account LD 


4 Download on the | 


€ AppStore Teacher account Pi) 


Interactive learning on all subjects and get 


p 
E nj oy all the app features free. 


Connect with 
your teacher 


Follow up 
reports 


Educational 


Educational 
videos 


Educational 
news 


. Explanation 
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Bloom's Taxonomy Of Cognitive Levels 


Bloom's Taxonomy is an educational classification created by Benjamin Bloom, 
it is often represented as a pyramid. This taxonomy was revised to include six 
cognitive levels graded form the lower level to the higher level as follows: 


REMEMBER) BE) UNDERSTAND —>[_appty |—> ANALYZE) eed EVALUATE KSS CREATE 


Produce new original work 
Design - Construct - Formulate 


Justify a stand or decision 
Conclude - Decide - Correct the mistakes 


Higher Order Thinking Skills 


Make connections among ideas 
Prove - Deduce - Classify - Analyze 


Use information in new situation 
Solve - Find - Complete - Calculate 


Explain ideas or concepts in your 
own words 


Compare - Explain - Give examples 


Recall facts and basic concepts 
State - Define - List 


Lower Order Thinking Skills 


Bloom’s Revised Pyramid 


Note: 


Questions within each exercise are classified according to the levels of Bloom's pyramid 
and are referred to as follows: 


@ UNDERSTAND OAPPRLY @ Higher Thinking Skills 
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Get Started 


‘What | Already Know 
anak ES 


mampos - a 
soa |\ i 
„= \ e 
\ \ 
wa \ E 
a age 


Get started 


Represents some scientific facts and 
information that your child already 
knows from the previous years. 


Notes for parents 


Represents what the parents should 


do, to help their child to understand 
this activity. 
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Can you Explain ? 


Represents an overview at the 
beginning of each concept. 


> Put Cy) or Ch): 
4. During inhalation, the diaphragm muscis raias and moves cowrnd(/ Y 
1 Reepiretion process stata wiih mou and end wh ar, vy 


Record Evidence like 
A Scientist 


To learn your child how to think like 
a scientist through four main steps. 


Check your understanding 


Questions at the end of each activity 
to check your child understanding. 


In the Assessment Book 


A hint for your child to answer 
the self-assessments on lessons in 
the “Assessment Book’. 


Augmented Reality lessons 


Scan the QR code to enjoy studying 
the human body systems through 
the “Augmented Reality” lessons. 
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\ Careers and adaptation aii x = 
is ao Stem in Action 
Allow your child to connect technology, 
ibians t manman - . z . 
E el es caren engineering and math to his/her 
understanding of science concept to 
develop his/her creativity and problem- 


solving. 


Exercises on Lesson 1 Model Exam K a 
‘on Concept (1.1) 


eon 

a maron atat - 

| saatanan enn ara anara SN E 
naya Te! b eager. emam 


= 2 Meagan 


ae erent AE 


nae mer 
ane es ee m ea, apatan > 
Taraa oa” m 


Exercises on Lessons Model Exams 


on Concepts 


Varient questions on each lesson. Two model exams on each 
concept. 
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Get Started 


What I Already Know 


e There are many factors that affect the life of living organisms 
in their environments such as : 


- Hot and cold temperature. - Amount of water. 


- Availability of food. - Availability of shelter. 
* Overtime, animals and plants adapt or change according to the previous 
factors, so that they can live, eat, breathe, stay safe and so on. 


Examples : 


- Camel's body is covered with 
a special thick hairy skin to protect 
it from the hot weather in desert. 


- Palm trees have strong roots to 
fix them in the soil against strong 
winds in desert. 


~ 


Camel Palm tree 


e In this unit, you are going to study : 
- Types of adaptations of living organisms. 


- How humans and animals use their senses to gather (collect) information. 
- Adaptations of some animals that are active at night. 


- How humans and animals communicate and transfer information. 


° Unit Project : "Bat Chat" 


At the end of this unit, you will make 
a research project about "Bats" to learn 


how their adaptations help them to navigate, 
hunt and communicate. 


— Bat 
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Learning outcomes 


By the end of this concept, 
your child will be able to: 


e Model the relationships among 
an organism's survival, habitat, 
adaptations and body systems. 


- Argue from evidence that 
plants and animals have 
structures and behaviors that 
help them survive and grow. 

e Explain how structural 
adaptations help organisms 
survive in specific 
environments. 

« Argue from evidence that 
multiple adaptations or organs 
work together in systems to 
help organisms survive in 
specific habitats. 


Key vocabulary 

e Adaptation e Arctic 
e Camouflage 

e Digestive system 


e Ecosystem e Energy 
e Extinct e Ocean 
e Organism e Pollute 
e Predator e Prey 

e Reproduce e Survive 


e Respiratory system 


Scanned with CamScanner 


Notes For Parents On Concept [1.1] 


Lessons 


Activity 1 


What you should do with your child 


Explain to your child how living organisms can adapt to the environment in 
which they live. 


Activity 2 


Discuss with your child how penguins can adapt to live in polar regions. 


Activity 3 


Activity 4 


Explain to your child how different bears, caracal, fennec fox and some desert 
lizards can adapt to live in their environments through "camouflage". 


Discuss with your child the structural adaptations and behavioral adaptations 
of fennec fox, arctic fox and bull shark. 


Activity 5 


Activity 6 


Discuss with your child the structural adaptations and behavioral adaptations 
of panther chameleon. 


Discuss with your child the structural adaptations and behavioral adaptations 
of plants such as acacia tree and kapok tree. 


Activity 7 


Activity 8 


Explain to your child how some plants can adapt to live in their environments 
such as mangrove tree, water lily, palm tree...etc. 


Discuss with your child how some organs of the human digestive system can 
adapt to do their functions to help the human body survive. 


Activity 9 


Activity 10 


Discuss with your child how some organs of the human respiratory system 
can adapt to do their functions to help the human body survive. 


Let your child think about the similarities and differences between the 
respiratory system of humans and fish. 


Activity 11 


Discuss with your child some of the ecosystem changes that are caused 
by the nature and also the effect of human activities on plants, animals and 
humans themselves. 


Activity 12 


Activity 13 


Help your child to think like a scientist by answering a question about one 


of the main points of this concept then write his/her claim, evidence and the 
scientific explanation. 


Let your child determine a problem in the environment and find out the best 


solution for this problem such as : how to protect some types of frogs from 
extinction. 
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© Palm tree __ © Human being 


Do you notice how each of the previous living organisms protect 
itself from extreme hot climate ? 


@ Starred agama lizard that lives in the desert protects itself by finding shaded area 
during a hot sunny day to keep its body cool. 


@ Palm leaves are covered with waxy layer to protect them from extreme hot climate. 


© Human being protects himself from extreme hot climate by using umbrella and 
light clothes. 


> Each of the previous living organisms has different ways to protect itself from 
extreme hot climate, and these different ways are known as “ Adaptations ”. 


Adaptations : ©) Note ny 
They are characteristics that help living Ecosystem is an area in which j 
organisms to survive and reproduce in living and nonliving things | 
the ecosystem in which they live. | int interact with each other. 4 


I ESE Sa en ae eT siaaa 


- Adaptations occur over many generations. 


> In this concept, we will study : 
e Types of adaptations. e Plant adaptations. 
* Human's body systems and their adaptations. 


agama lizard exol åJlxw extreme woo survive G> U4. ecosystem oly eli 
shade area Jbl 4ébio hot climate Jal ell reproduce ls, interact deli, 
waxy layer d.zot dil adaptation 4S characteristics las generations dual 


Scanned with CamScanner 


UNIT CONCEPT 1 


Activity B Penguin Feet 


> Look at the following pictures, then put (v^) or (x): 


Fo aoe S 


@ You can stand on ice in barefeet © Penguin can walk on ice for 
for about 5 minutes. (C) a long period of time. ( ) 


Climate is considered one reason for adaptation of many living organisms 
over generations. 


Adaptation of penguins to survive in cold environment : 


Unlike most birds, penguins cannot fly but they can stand on ice all day. 


e Habitat : 
Penguin in Antarctica lives in a polar climate that is 
one of the coldest places on the Earth. 


e Adaptation : 


Its body : 
_ Penguin's body is covered with dense 
| feathers and a thick layer of fat 
| to keep its body warm. 


Its feet : 
Penguin's feet have no feathers. 
Amr By Fe eens Penguin 
| Habitat is the environment where living organisms live in. 
barefeet o20sall ose dense feathers as Gy polar climate urball boll habitat obge 
Antarctica dusizul dubai! penguin ash warm él environment Sal 
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ADAPTATION AND SURVIVAL 


How do the penguin's feet stay warm ? 


The penguin's feet stay warm due to the way of moving the blood in blood vessels 
through its feet as follows : 


Ó Blood vessels bring cold blood up from the feet. 


Other blood vessels bring warm blood down to 
the feet from the ks ga body. 


These vessels weave around each other, so 
the warm blood vessels heat up the cold blood 


4 


Blood 7 
vessels 


vessels, and the heat transfers to the penguin’s 
feet. 


Penguin's feet 


e This adaptation causes that the cold blood moving up into the penguin’s body 
becomes warm and the blood moving down to the penguin’s toes is warm 
enough to keep its toes from freezing. 


@ Give reason for ... 
Penguins’ feet help them survive in cold climate. 


Because blood vessels that carry warm blood from the body weave around the 
blood vessels that carry cold blood from the feet. This leads to warming the blood 
vessels of the penguin's feet to survive in cold climate. 


Check your understanding 


> Put (Vv) or (x): 
1. The blood vessels coming downwards to the penguin’s feet carry 


warm blood. ( ) 
2. Penguins can adapt to live in extreme cold environment by having 
feathers and fat in their feet. ( ) 
f blood vessels 4ig9 deo? toes JM guot weave uw 
l freezing 4023 enough oS adapt assay 
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CONCEPT 1 


Activity ED Adaptations for Survival 


> Some animals have some adaptations that help them survive and reproduce 


in their different environments. 
Examples : 


© Polar bear 


Polar bear 


>) (2) Brown bear and black be 


| 


cy CA 


f 


Brown bear Black bear 
e Habitat : Arctic region (polar region). e Habitat : Forests. 
e Adaptation : e Adaptation : 
It has white and thick fur : They have dark fur to help 
- Its white fur helps it blend them hide among the trees when 
in with the snow as it sneaks up on they hunt. 
its prey. 
- Its thick fur helps it stay warm in its 
cold arctic region. 
aS E A 


(3) Caracal and fennec fox 


Caracal 


Fennec fox 
¢ Habitat : Desert 
¢ Adaptation : 

They have sandy-colored fur 


(tan-colored fur) to help them blend 
in with desert landscapes. 


© Some desert lizards —————.,, 


Desert lizard 


e Habitat : Desert 


e Adaptation : 
They have colorful scales 
that make them hide among the 
colorful rocks in the desert. 


\ L 4 
arctic region lail häl åähio forests oL fennec fox eal Gls} 
blend gæs hunt sla: scales eae 
caracal wl ball sneak up mes ae 

landscapes d&rubil bbo 
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ADAPTATION AND SURVIVAL 


e From the previous examples, we notice that some animals adapt in many 
ways to hide from their predators or their preys by a way of adaptation 
called "camouflage". 


Camouflage : 


It is a type of adaptation that some animals use to hide from their predators or their 
preys by blending in with the surrounding environments. 


y Notes 


1. Predator is an animal that hunts and eats 
another animal. 


Predator 


2. Prey is an animal that is hunted and eaten by 
another animal. 


Check your understanding 


> Put (v) or (x): 
1. Polar bear has a dark fur to blend in with the snow. ( ) 
2. Brown bear lives in arctic region, while polar bear lives in forest. ( ) 


>» Complete the following statements : 
1. Fennec fox has ..........0.. colored fur to help it blend in with desert landscapes. 


2. The type of adaptation that some animals use to hide from their predators or 


Í the Assessment Book i 


their preys is KNOWN AS... 


predator uae camouflage LAS / aygoul 
prey du» surrounding environments Abymo)l Ob! 
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Exercises on Lesson 1 


@ Understand O Apply © Higher Thinking Skills 


Choose the correct answer : 
è 1. The starred agama keeps cool during a hot sunny day in desert by ........... 


a. eating green vegetables. b. drinking more water. 
c. secreting more sweat. d. finding a shaded area. 
e 2. Adaptation helps the living organism in all the following characters, except ........ 
a. surviving. b. reproduction. 
c. hiding. d. death. (Cairo 2022) 


e 3. Penguins live in a polar climate which ........... 
a. is one of the hottest places on Earth. 
b. is one of the coldest places on Earth. 
c. looks like the rainy climate. 
d. looks like the forest climate. 
è 4. Which of the following ways help penguins to adapt to live in polar climate ? ........... 
a. Their bodies are covered with skin. 
b. Their bodies are covered with dense feathers only. 
c. Their bodies are covered with a thick layer of fat only. 
d. Their bodies are covered with dense feathers and a thick layer of fat. 
e 5. In penguin’s feet, ........... 
a. warm blood vessels weave around cold blood vessels. 
b. warm blood vessels weave around its toes. 
c. cold blood vessels weave around its toes. 
d. cold blood vessels weave around dense feathers. 
e 6. Penguin's feet have blood vessels that bring .......... up from its feet towards its body. 
a. cold water b. warm water c. cold blood d. warm blood 
(Alex. 2023) 
e 7. The presence of a thick white fur is an adaptation in ........... 


a. starred agama lizard, b. polar bear. 
c. fennec fox. d. forest bear. 
e 8. Bears that live in forests have fur ........... that of polar bears. 
a. whiter than b. darker than c. similar to d. brighter than 
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Exercises on lesson 1 


e 9. Fennec fox and caracal have........... that help them blend in with desert 
landscapes. (South Sinai 2023) 
a. colorful scales b. thick white fur 
c. sandy-colored feathers d. sandy-colored fur 

e 10. Desert lizards have ........... that make them hide among the colorful rocks in the 
desert. 
a. tan-colored fur b. colored scales 
c. sandy colored feathers d. dark fur 


e 11. Camouflage means that the animal ........... 
a. can be seen easily among its surrounding environment. 
b. is hard to be seen among its surrounding environment. 
c. is easily to be seen by its preys. 
d. can be seen easily by its predators. 
è 12. Which of the following birds is more difficult to be seen by its predator ?........... 
a. Ared bird on a green tree. b. Ablue bird on a green tree. 
c. A yellow bird on a green tree. d. A green bird on a green tree. 


Choose from columns (B) and (C) what suit them in column (A) : 


(A) (B) (C) 
Animal Adaptation Helps it to ... 


2. Caracal b. has thick white fur 


A. stay warm and hide from preys 


B. keep its body warm 


c. has thick layer of fat and 


C. bl in wi 
Jensa feathers end in with desert landscapes 


3. Brown bear 


D. hide among the trees when it 


4. Polar bear |d. has sandy-colored fur 
hunts 


Put (v) or (x): 
| 1. The desert lizard blend in with large green trees, to hide from its enemies. ( ) 


2. Animals that live in hot deserts have special ways to keep their bodies 


cool during hot sunny days. () 
è 3. Living organisms can survive and reproduce in different environments by 
the help of adaptation. C) 
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UNIT 1 CONCEPT 1 


4. 


Penguin's body is covered with dense feathers and a thin layer of fat to keep 
its body warm. C) 


. Thick white fur is an adaptation in bears that live in polar regions. (Suez 2023)(  ) 
. The sandy-colored fur of caracal helps it blend in with snow in polar 


environment. ( ) 


. Some types of lizards have colored feathers to help them blend in with 


rocks in their ecosystem. ( ) 


Complete the following sentences by using these words : 


(camouflage — habitat — adaptation — predator — prey) 


. The environment where living organisms live in is called ................... 
. An animal that hunts and eats another animal is called a .................. while 


NE is an animal that is hunted and eaten by another animal. 


. The characteristic that helps living organisms to survive and reproduce in the 


ecosystem is known 8S „se 


. Type of adaptation that some animals use to hide from their predators or their 


preys is known 8S ...............+ (Sharkia 2022) 


Write the scientific term of each of the following : 


1. 


2. 


3. 


A characteristic that helps living organisms to survive and reproduce in the 


ecosystem in which they live. TE ee ) 
A bird that has a thick layer of fat and dense feathers to adapt 

extreme cold weather. EA ) 
It covers the body of some types of bears to blend in with snow and 

keeps their bodies warm. (Luxor 2023) (cimeira ) 


. A type of foxes that has sandy-colored fur to adapt its desert 


environment. ( 


. A property that helps animals to blend in with their surrounding 


environment. (Cairo 2022) (0... ) 


Complete the following sentences : 


1. 


2. A penguin can stand around on ice all day due to the weaving of 


The penguin's body can keep warm through a thick layer of .................. and 
dense ...... esses (Aswan 2023) 


around each other in its feet. 


Forest bears have ................. OR cmne colored fur, while polar bears have 
Wash el colored fur. (Cairo 2023) 
In desert environment, .............0. and 


Aii are covered with sandy-colored fur. 


Scanned with CamScanner 


Exercises on lesson 1 


$ 5. Among animals that can live in desert ecosystem are .................. lizard and 
POEET fox. 

e 6. The fur of a polar bear is thick to keep its body .................. in polar climate, while 
it has saussa color to blend in with snow. 

ə 7. The body of some types of lizards are covered with .................. to blend in with 
colored rocks in their environments. 

8. Among animals that can live in polar environment are .................. AND prsesia: 

e 9. Animals can blend in with their surrounding environments to hide from their 

pees and preys through .................. property. 


@ Give reasons for : 
e 1. The starred agama lizard always looking for shade areas in desert. 


e 5. Fennec fox has sandy-colored fur, while polar bear has a white fur. (Minia 2023) 


him happens if... ? 


e 
1. The warm blood vessels and cold blood vessels in the penguin’s feet do not 
weave around each other. 
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UNIT CONCEPT 1 


The body of fennec fox is covered with black fur. 


= = 


Choose the animals that use camouflage adaptation to blend in with its 
environment : 


a. Deer b. Frog c. Cow d. Lizard 
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[Part A 


Activity EB Types of Adaptations 


> Look at the following pictures, then put (v^) or (x): 


@ Camel's body is covered with ®© Polar bear has thick white fur 
a special thick hairy skin to adapt to adapt to live in forests. ( ) 
to live in desert. ( ) 


> In this lesson, we will study types of adaptations and explore these types in 
: some animals. 


1. Structural adaptation 2. Behavioral adaptation 


Definition 


It is a change in the body structure It is a change in the behaviors or 


of a living organism to help it acts of a living organism to help it 


survive. survive. 
Examples 


* The blood vessels in the e Desert lizard looks for shade 
penguin’s feet. during hot sunny days. 
¢ The thick fur of the polar bear. e Migration of some animals 
towards certain regions. 


> Now, we will study types of adaptations in some different animals. 


special vee change 223/533 behavioral adaptation Sole a9 
thick hairy skin prite dow al> structural adaptation ws A migration Dael 
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UNIT CONCEPT 1 


© Fennec fox : 
Habitat Structural adaptation 


Hot dry desert |- It has a tan-colored coat 
(sandy-colored fur) that : 


Behavioral adaptation 


- It pants like dogs to cool its 
body, where it takes up to 
700 breaths per minute. 

- It lives in burrows to stay 
cool during the sunny days. 

- It eats all kinds of food 

like insects, fruit, plant roots 

and even the remains from 

another animal's prey. 


* provides camouflage to 
hide in a sandy, rocky 
environment. 

* protects it from the hot Sun. 

- It has extra-large ears to 


help it lose the heat to cool its 
Fennec fox body. 


K 


(2) Arctic fox : 


Behavioral adaptation 


Structural adaptation 


- It lives in burrows to stay 
warm at night. 


Tundra desert 
with temperature as 
cold as (50°C) below 
zero in the winter 
months. 


- It has a thick fur coat 
to keep its body warm in 
extreme cold climate. 


- It eats all kinds of food 
like insects, fruit, plant roots 
and even the remains from 
another animal's prey. 


- Its fur coat is white during 
winter but turns brown in 
summer when the snow 
melts to help it sneak up on 
prey in any season. 


Arctic fox in winter |_ It has short ears and legs to 


help it stay warm. 


| The special shape of ears in both fennec and arctic foxes allow excellent hearing to 
help them hunt. 


| aot 


a Give reason for... 


Both fennec fox in hot dry desert and arctic fox in cold tundra eat all kinds of food. 
Because it is hard to find food in the hot dry desert and in the cold tundra. 


provide s93 burrows 39>> arctic fox crball ydau 
pant eel remains Wa tundra desert haul chao 
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ADAPTATION AND SURVIVAL 


@ Bull shark : 
> Most sharks can live only in salt water but in bull sharks, their bodies have 
adapted to live in both fresh water and salt water. 


Habitat Structural adaptation | Behavioral adaptation 
Fresh water and - Its body is adapted to - It eats different types of 
salt water. survive in fresh water, food as it lives in both fresh 

where no other sharks live water and salt water. 


in fresh water, so it has less 


a - It hunts during the day and 
competition to find food. 


at night, so it can surprise its 
- It uses a camouflage prey. 

strategy called 

“countershading", where 

it has a dark back and white 

belly to sneak up on prey. 


- It has sharp teeth to cut its | 


Bull shark 


prey's flesh. 


Countershading in bull shark : 


f 


| a | When an animal swims above in the Sy 
| = | ocean, it may not see the bull shark ra 


i in the shadows due to its dark back. A i 


When an animal swims underneath the 
bull shark and looking up, the bull shark 
may blend in with the bright light of the 

Sun due to its white belly. 


bull shark J3 o% competition duilo belly ob)! 
fresh water 4sc oo sharp teeth al> olaf shadow Jb 
salt water ās obo countershading viol okl underneath ees 
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UNIT 1 CONCEPT 1 


Check your understanding 


> Write the scientific term : 
1. It is a change in the body structure of a living organism to help it survive. 


> Use the following structural and behavioral adaptations of 
the following animals to complete the table below : 
Hunts in day and night — Tan-colored coat — Panting — Sharp teeth — 
Short ears and legs — Big ears — Can live in fresh water — Camouflage 
by season — Countershading. 


Animals 


Fennec fox : e Living in a burrow. 


¢ Eat different kinds of food. 


e Living in a burrow. 


¢ Eat different kinds of food. 


e Eat different kinds of food. 
Bull shark : 
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ADAPTATION AND SURVIVAL 


Activity B Che Panther Chameleon 


- Lizards are from reptiles that are an ancient type of animals found all over 
the world in different environments. 

- Bodies of reptiles are covered with scales such as starred agama lizard and 
panther chameleon. 


Adaptation of the panther chameleon to survive in its environment: 


e Habitat : 
Tropical rainforest. 


| Chameleon has brightly colored scales | 
| to help it make camouflage and hide | 
i | between green leaves and colorful flowers. J 


| Chameleon eyes can face anaes Sey J 


e Structural adaptation : 


| opposite directions, where each 
| eye can move independently from 
| the other, so : 
- One eye can search for food 
like insects, while the other eye 
looks out for danger in a different 
direction. 


| Chameleon has V-shaped feet and 
| a tail like a hand to hold tightly the 
ka of trees. 


* Behavioral adaptation : 
- When chameleon finds itself in danger, it doesn’t have teeth or claws for defense, 
but it can scare its enemies by some other tricks such as : 


Q It puffs up its body (2) It opens its mouth 8) It changes the 
with air. wide. colors of its scales. 


lizards wla hold tightly elS>} ulus scare > 
reptiles Ula last trick S50 abcd! puff up aa 
Panther chameleon seilely> tropical rainforest boll 4slowVl ob! claws lle 
independently ate JSity 
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D Give reason for... 


The panther chameleon can hunt its prey and avoid becoming a prey at the 
same time. 


Because it can search for food with one eye, while its other eye looks out for danger 
in a different direction. 


Check your understanding 


> Complete the following table which describes the types of 
adaptations that help chameleon to survive [put (s) for structural 
and (B) for behavioral] : 


A š This adaptation helps 
Adaptation Type of adaptation Shamol on toma 
Bright colored Camouflage to hunt 
scales. and hide. 


V-shaped like foet Mi m i Eernisse nni ie E Balance and move. 


Eyes move in 
different directions. 


os cot AAE Hunt. 


Puffing Up its body. | seeen Scare its enemies. 


Changing Colors; 7  — Gerivenggeinensreeade 


balance wl. hunting aal defend =e 
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@ Understand O Apply © Higher Thinking Skills 


ED Choose the correct answer : 
e 1. The color of fur of fennec fox protects it from ........... 


a. wind. b. rains. 
c. hot climate. d. cold weather. 
e 2. Fennec fox has a tan-colored coat that provides ........... in its environment. 

a. camouflage b. respiration 

c. panting d. communication 
è 3. Panting in fennec fox belongs to ........... adaptation. . (Fayoum 2022) 
| a. only structural b. only behavioral 
c. both structural and behavioral d. neither structural nor behavioral 
| © 4, Fennec fox and arctic fox live in burrows, this belongs to ........... adaptation. 
a. only structural b. only behavioral 


c. both structural and behavioral d. neither structural nor behavioral 


e 5. All of the following properties help fennec fox to stay cool, except........... 
a. thick fur coat. b. make panting. 
| c. tan-colored coat. d. extra-large ears. 
| © 6. Changing the color of body coat of arctic fox according to season, is 
considered as a type Of........... (Beni-Suef 2023) 
. a. behavioral adaptation. b. changing the way of breathing. 
c. structural adaptation. d. changing the way of drinking. 
| è 7. All of the following properties help arctic fox to stay warm, except ........... 
| a. thick fur coat. b. short ears. 
| c. tan-colored coat. d. short legs. (Qena 2022) 


© 8. Both fennec fox and arctic fox are similar in all of the following, except ........... 

a. they live in the same habitat. 

b. they can eat different things. 

c. they have excellent hearing ability. 

d. they have different sized ears. 

© 9. All of the following sentences represent the meaning of adaptation, except ........... 
a. itis the characteristic that helps living things survive. 

b. it is the characteristic that helps living things reproduce. 

c. it is the change that helps the animal to find a prey. 

d. it is the change that causes the death of the animal. 
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15. 


. Bull sharks can live in ........... (Giza 2023) 


a. fresh water only. b. salt water only. 
c. seas, rivers and mud. d. rivers, seas and oceans. 


. One of structural adaptations of bull sharks is that they ........... 


a. can live in both salt water and fresh water. 
b. are flexible about what they eat. 

c. hunt in the day as well as the night. 

d. can live in salt water only. 


. When a panther chameleon stands within leaves of trees, the color of its 


scales changes into ........... color. 
a. white b. green 
c. blue d. black 


. Special eyes of the panther chameleon belong to ........... adaptation. 


a. only structural b. only behavioral 
c. both structural and behavioral d. neither structural nor behavioral 


eee is considered as a behavioral adaptation in the panther chameleon. 


a. Puffing up its body during danger (Giza 2023) 
b. Each eye can move independently 

c. V-shaped feet 

d. Tail like a hand 


All the following are structural adaptations in the panther chameleon, 


a. each eye can move independently. 

b. openning its mouth wide during danger. 
c. its V-shaped feet. 

d. its tail like a hand. 


Choose from columns (B) and (C) what suit them in column (A) : 


(B) (C) 
Adaptation Helps it to... 
1. Chameleon a. short ears and legs A. stay cool 


3. 


Arctic fox c. different body colors 


C. balance and move 


4. 


re , SET ena a 


Bull shark d. panting 


D. hide from its prey 
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Exercises on lesson 2 (Part A) 


Put (v) or (X) : 


e f 
e 2. 
e 3 
| 4 
e 5 
e 6 


œ 


o—e—e—e—e—_0—-0—0 
-h = 
~O 


Living organisms can adapt their environmental conditions through 


structural adaptation and behavioral adaptation. (Menofia 2022) ( ) 

The behavioral adaptation is a change in the body structure of a living 

organism to survive. (Damietta 2023)(  ) 
. When the snow melts in polar regions, the thick fur coat of arctic fox 

turns black. ( ) 
. The ears of arctic fox are larger than those of fennec fox. (Sohag 2023)(  ) 
. Fennec fox stays in burrows during day, while arctic fox stays in 

burrows at night. ( ) 
. Both fennec and arctic foxes can eat insects, fruit, plant roots and 

the remains from other animal’s prey. ( ) 
. Fennec fox has sandy-colored fur to help it make camouflage. ( 
. Arctic fox lives in tundra, while fennec fox lives in hot desert. ( ) 
. Panting and staying in burrows are considered behavioral adaptations 

in fennec fox. 4°) 
. All types of sharks live in fresh water. (North Sinai 2023)(  ) 
. If a bull shark moves from a river to a sea, it will die. ( ) 
. Bull shark uses countershading camouflage to sneak up on its prey. ( ) 
. Chameleon uses its tail and V-shaped feet to hunt and move. ( ) 
. The panther chameleon has teeth and claws, through which it can hunt 

and eat its prey. ( ) 
. Starred agama lizard use one of its eyes to search for food and 

the other one to look out for danger. ( ) 


Complete the following table : 


2 


Structural or Behavioral 
adaptation 


Its adaptation 


Has blood vessels weave 
around each other. 


. Polar bear Has thick white fur. Structural 


Changes the color of its fur. frre 


Hiding inside burrows to 
stay cool. 


5. 


Panther Has eyes face opposite 
chameleon directions. 
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0o AON 


W 


rite the scientific term of each of the following : 
. Achange in the body structure of a living organism to survive. Clie penne ) 
_Achange in the behaviors or acts of a living organism to survive. (s. ) 
. Atype of foxes has a tan-colored fur. (Behiera 2023) (0.0.2.0... ) 
. Away by which fennec fox cools itself like dogs. 
. Atype of foxes that changes its fur color between winter and 


summer seasons. (Gana S ) 


. Alizard that has different bright colored scales to provide camouflage 


in its environment and has V-shaped feet. Gehecrsensie, ) 


. Ashape of feet by which a panther chameleon holds tightly to branches 


of trees. (carers: ) 


. A feature in the bull shark, in which the upper surface of its body is 


darker than its lower surface. lorpagerag ) 


Complete the following sentences : 


1. Weaving of blood vessels around each other in penguin’s feet is considered 
E TA adaptation, while migration of birds to certain regions is considered 
ROE IRENE adaptation. (Assiut 2022) 

2. Tan-colored coat in fennec fox is considered .................. adaptation, while its 
panting to stay cool is considered .................. adaptation. (Cairo 2023) 

3. Among animals that live in hot environments are .................. foxes, 
while ..............- foxes live in cold environments. 

4. Extra-large ears allow heat to escape to cool the bodies of .................. foxes, 
while short ears and legs help the .................. foxes stay warm. 

5. Short ears of arctic fox is considered .................. adaptation, while its staying in 
burrows to be warm is considered .................. adaptation. (Qena 2023) 

6. A burrow is an excellent place for the .................- fox to stay warm at night and 
POTTS erry fox to stay cool during the day. 

7. The fur color of arctic fox is .................. in winter but turns ......0.00000.0... in summer. 

8. The chance of bull shark to find a prey is more easier in .................. water than 
IN paingan water. 

9. Countershading strategy of the bull shark is considered .................. adaptation. 

10. Eyes of chameleon move independently of each other, this is considered 
OS! maisa adaptation. (Behira 2022) 
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11. Chameleon puffs up its body with air for defense which is considered .................. 
adaptation, while its V-shaped feet is considered .................. adaptation. 
(Giza 2023/Cairo 2023) 


Give reasons for : 
1. Fennec fox has a tan-colored coat. 
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. Fennec fox has extra-large ears, while arctic fox has short ears. (Menofia 2023) 


7. Bull sharks have less competition for finding food in fresh water. 
8. Panther chameleon has V-shaped feet and a long tail. (Assiut 2023) 


What happens if... ? 


1. Arctic fox has a brown coat during winter but it turns white during summer. 
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5. Both eyes of panther chameleon move in one direction only. 


Cross out the odd word : 


3. Panther chameleon — Polar bear — Fennec fox — Arctic fox. C ) 


Compare between : 


1. Habitat : 


2. Color of fur : 


3. Shape of ears : 


4. Time of hiding in burrows : 


1 1 Penguin — Polar bear — Fennec fox — Arctic fox. (Sohag 2023) (ues ) 
2. Fennec fox — Starred agama lizard — Panther chameleon — Bull shark. (................... ) 
| 


Put (S) in front of structural adaptation and (B) in front of behavioral adaptation 


$ for each of the following statements : 
1. Tan-colored coat of fennec fox. , kocana ) 
2. Living of the arctic fox in burrows. (ata teeAs ewests ) 
3. Living of bull shark in both salt water and fresh water. Geerse ) 
4. Countershading of bull shark. . (sisiineine, ) 
5. V-shaped feet of panther chameleon. (anaa a ) 
6. Change the colors of panther chameleon scales in danger cases. (u ) 
Give only one example of behavioral adaptation in each of the following animals : 

èe 1. Fennec fox : ossee Lip TAAUA O N a EAO EES 

l 2. Starred agama lizard £... 

| Six: BUN SIE & O i 

l 4aPantherchameldon sancnar a ES EEA aLa 
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13 Look at the following figures, then answer the questions : 
© 


Figure (2) 


1. What is the name of this animal and where does this animal live ? 


2. Figure (1) represents this animal in .......... season, while figure (2) represents this 
animal in .......... season. 


3. Why does the fur color of this animal change between summer and winter 


l seasons ? 

4. Mention one structural adaptation and one behavioral adaptation in this animal 
to adapt and survive in its environment : 

j 


- Structural adaptation : 
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Activity @ Plant Adaptations 


> Look at the opposite picture, then put (v^) or (x): 


1. Palm tree is adapted to grow and survive in 
rainforest habitat. ( ) 


2. Plants have adaptations like animals to be 
able to survive in different environments. ( ) Palm tree 


- Plants can grow in every place that sunlight shines, even the bottom of sea ice in 
polar regions has tiny plants growing on it. 

- Like animals, plants have structural and behavioral adaptations that help them 
survive and grow in their different environments. 

> Now, we will study two different big trees that grow in two different 
environments which are Savannah and Amazon rainforest. 


Savannah Amazon rainforest 


Such as Southern African Savannah. Such as Amazon rainforest of Brazil. 
- It is a grassland habitat with a mild - It is rainy most of the year, so it is 
temperature. easy to find water. 


- It is characterized by extreme lack - It is characterized by strong winds. 
of water during the dry season. - Kapok tree is a big tree that grows in 
- Acacia tree is a big tree that grows Amazon rainforest. 


in Savannah. - Itis hard for some plants in this 
- Most large plants cannot grow in this habitat to reach sunlight due to the 


habitat due to drought conditions, as extra tall trees growing up to 70 
the dry season lasts half of the year. meters tall. 


giei 


savannah GUL! drought conditions Sawl 45 strong winds byad zW 

Amazon rainforest S25! uajlell oble lack of water okala mild temperature EAEE 

kapok tree Jal b2u5 acacia tree buld scatter eg 
grassland oshal 
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Adaptation of the two different big trees to survive in their 
different environments : 


4) Acacia tree (umbrella-shaped tree) 


* Acacia is adapted to survive through many months 
of drought in its environment as follows : 
e Habitat : 
Southern African Savannah. 
e Structural adaptation : 
Leaves Acacia tree 
- Tiny leaves grow on the top of the tree 
to help them hold in water, while soaking up 
(absorbing) sunlight needed to make food. 


- There are sharp spines around the leaves to 
prevent animals from eating these leaves. 
Trunk 


Leaves of 
Acacia tree 


- A very long trunk, so most animals except 
giraffe cannot reach its leaves to feed on. 


Q Note E Aoin A eree megaa 
The munisi in acacia tree stores water as e caup in ine gamel S stores fat. 


ko MILE oi. gattaigaeks. 
Ro m 


- A very long root called taproot that grows 
directly downward to search for water as 
deep as 35 meters below the soil surface. 


e Behavioral adaptation : 


Acacia tree can defend itself as follows : : Taproot 

- It produces a poison when an animal begins eating its leaves to make the 
leaves taste very bad to keep this animal away. 

- It sends a smelly message in the wind to warn other acacia trees nearby 
telling them to start making the same poison. 


tiny leaves 320 bbe soak up vaio hump elie 
sharp spines bol> Jig! trunk &> taproot andy phe 
send Je» produce @2 poison fou 
nearby vob smelly message 455) ols Ula, 
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(2) Kapok tree (umbrella-shaped tree) 


e Kapok is adapted to survive in its environment through 
structural and behavioral adaptations as follows : 


e Habitat : Amazon rainforest of Brazil. 
e Structural adaptation : 
Leaves 
Hand-shaped leaves with narrow parts to allow wind 
to move more gently through the leaves without tearing them. 


Roots 

- Large, wide roots called buttress roots. 

- Buttress roots are not planted deeply in the ground 
but they grow high up on its trunk to hold the tree 
firmly in the soggy soil (wet muddy soil). 


v Note A nec EEA EE 
` Buttress roots can start up to 5 meters above j 
_ the ground. j 


Seeds 
Kapok tree 
- Kapok tree has fluffy yellow seeds to be s 
easily carried by wind across the forest. 


n a 


Kapok leaves 


e Behavioral adaptation : 

- Kapok tree has delicious-smelling flowers 
to send messages through wind to attract 
bats towards it. 


Kapok flowers and seeds 


Check your understanding 


>» Choose the correct answer : 
1. Sending a smelly message from.acacia tree to warn other acacia trees is 


considered ...................... adaptation. 
' a. only structural b. only behavioral 
c. both structural and behavioral d. neither structural nor behavioral 
2. A structural adaptation of kapok tree is that .................... 
a. it has delicious-smelling flowers. b. it has buttress roots. 


c. it has sharp spines around its leaves. d. it has a long taproot. 


narrow parts 44,4!! cjl delicious-smelling flowers soggy soil aby åy 
buttress roots daclo sohe Aub 455) ols 590) firmly ax 
fluffy 6&4 gently bb 
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Activity CA PAENG: 


- The scientist who studies plants is known as "botanist". 


- Plants have different properties that help them to adapt and survive in their different 
environments through their structural adaptations as we will study in the following 


examples : 


Structural 


adaptation Reason 


Habitat 


It has long and To resist the water 


Salt water 
strong roots. waves. 


Mangrove tree 


na : Wetland It has wide To absorb a large 
| - (Fresh water) | floating leaves. amount of sunlight. 


- a triangular - To allow the snow to 
shape slide easily over it, 


and short so its branches don't 
branches. break 


- needle - To prevent the loss of 
leaves. water. 


Pree? Geet Ze x | - It has thick = À 
baonu. IN | Desert roots and 2 resist the strong 
winds. 


small leaves. 


l ; The pine tree 
' has : 


botanist okul ple pine tree xgvall i= wetland āb Yast 
-Tesist es: mangrove tree a rlall jot palm tree ed] Bye 
water lily wU / slol 58) water waves clallzloot needle leaves al abot 
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It has sharp To prevent animals from 


spines and T R 
leaves and 
tough outer > eating ise 
fruits. 


cover. 


Barbary fig 


> From the previous table, we can conclude that : 
* All plants have roots, stems (trunks) and leaves. 


e Plants differ in the structure and shape of their roots, stems and leaves to adapt 
the environmental conditions to survive and grow in their environments. 


P What happens if... 


Plants were placed in different environment. 


? 


These plants may die or may adapt the new environmental conditions to survive 
and grow in their new environments. 


Check your understanding 


> Put (v) or (x): 
1. Palm tree has short roots and big leaves. (ay) 


2. Water lily plant lives in salt water. G) 
3. Mangrove tree has long and strong roots to help the plant to resist 


the water waves. 


k the Assessment Book : 


v4 45 prevent pie 


barbary fig 
idl 49,41 tough outer cover i Daio (yl elbé 


environmental conditions 
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Exercises on Lesson 2 (Part B) 


@ Understand O Apply © Higher Thinking Skills 


ED choose the correct answer : 
è 1. It is difficult for rainforest plants to get ........... 


a. water. b. air. 
c. sunlight. d. oxygen. 
ə 2. One of the behavioral adaptations of acacia tree is that ........... (Alex. 2023) 


a. it has one very long root. 
b. it has sharp spines around its leaves. 
c. it has very tall trunk. 
| d. it produces a poison to make bad tasty leaves. 
3. Acacia tree trunk and camel hump. ........... 
a. both store water. 
b. both store fat. 
c. the first stores fat and the second stores water. 
d. the first stores water and the second stores fat. 
è 4. All of the following properties protect acacia leaves from being eaten by 


animals, except that ........... (Minia 2022) 
a. they are high enough. b. they are surrounded by sharp spines. 
c. they are brightly colored. d. they produce a poison. 
e 5. The acacia tree warns the other nearby acacia trees from animals 
by sending ........... 
a. a watery message in the air. b. a watery message in the water. 
c. a smelly message in the air. d. a smelly message in the water. 


. When the nearby acacia trees receive the smelly message from the acacia 
tree, which exposed to be eaten by animals, they start to ........... 
a. lose water from their trunks. 


e 
(e>) 


b. invite bats to eat their leaves. 
c. make a poisonous substance in their leaves. 
d. fall down their leaves. 


èe 7. Savannah is characterized by all of the following, except .......... 
a. it is a grassland habitat. b. it is rainy most of the year. 
c. it has a mild temperature. d. it has extreme lack of water. 
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. From umbrella-shaped trees are 


(Cairo 2023) 


a. mangrove tree and acacia tree. b. mangrove tree and kapok tree. 


c. acacia tree and kapok tree. d. barbary fig and water lily. 

. The roots of kapok tree are not planted deeply in the soil, because ........... 
a. the soil contains less water. b. the soil contains more water. 
c. the climate is very cold. d. the climate is very hot. 

. Kapok tree uses the wind to carry its fluffy yellow seeds across its ........... 
a. desert habitat. b. snowy habitat. 
c. salt water habitat. d. rainforest habitat. 

. If a plant grows in a dry desert, it needs ........... to adapt for getting water. 
a. long branches b. long leaves 
c. long roots d. more sunlight 

. If a plant grows in a rainforest, where it is hard to reach sunlight, so it needs 


reei to adapt for getting more sunlight. 


a. small roots b. a very tall trunk 
c. sharp spines d. a very short trunk 
. If a plant grows in a snow habitat, so it needs all of the following 
characteristics, except ........... to adapt this habitat. 
a. short branches b. triangular shape 
c. needle leaves d. wide leaves 
. All of the following are adaptations of different plants to keep animals away 


from them, except that they ........... 
a. produce poison. 

b. gather their branches high above. 
c. have delicious-smelling flowers. 
d. have sharp spines. 


. Desert plants are characterized by all of the following, except that they ........... 
a. store water. b. have wide leaves. 
c. have long roots. d. have sharp spines. 
Palm tree has tiny leaves like ........... 
a. pine tree. b. kapok tree. 
c. acacia tree. d. water lily plant. 
. One of the structural adaptations of water lily plant is that ........... (Giza 2022/2023) 
a. it has long roots. b. it has sharp spines. 
c. it has tiny leaves. d. it has wide leaves. 
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e 18. Mangrove tree has long and strong roots to ........... (Sharkia 2023) 
a. resist the strong wind. b. resist the water waves. 
c. prevent the loss of water. d. absorb the underground water. 


? 19. Pine tree has a triangular shape to make snow slides over its branches 


without breaking it. This structural adaptation makes this tree face the extreme 
cold climate like the feet of ........... 


a. caracal. b. penguin. 
| c. fennec fox. d. brown bear. 
20. Barbary fig keeps animals away like acacia trees by its ........... 
a. sharp spines. b. poison. 
c. smell. d. long leaves. 


EJ choose from column (B) what suits it in column (A) : 


(A) (B) 


2. Wide leaves 


4. Sharp spines 


1. Long and strong roots | a. prevent animals from eating barbary fig. 


. make mangrove tree resists the water waves. 
. carries the kapok tree's fluffy yellow seeds across 


3. Needle shaped leaves the forest. 


. allow wind to move more gently through the leaves 
of kapok tree. 

5. Hand-shaped leaves . allow water lilies absorb large amount of sunlight. 

. prevent the loss of water in pine tree. 


Put (v) or (x) : 


1. 


Plants have structural adaptation only to help them survive and grow 
in different environments. (Fayoum 2022) (  ) 


. The rain falls for 6 months in Southern African Savannah. ( ) 
. The taproot of acacia tree grows deeply downward searching for water. (0) 


. Acacia leaves are protected from being eaten by animals as they have 

brightly colored leaves. € ) 
. Acacia tree and kapok tree use wind to send messages. ( ) 
. Acacia tree has delicious-smelling flowers to attract bats towards it. ( ) 
. Hand-shaped leaves of kapok tree is considered as a behavioral 

adaptation. (Minia 2023)(  ) 
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11. 
12. 


1 


w 


14. 
15. 
16. 


. Kapok tree produces fluffy yellow seeds, this is considered as 


a structural adaptation. ( ) 
. One of the structural adaptations of acacia tree is that it has large, wide 

roots called buttress roots. (Sohag 2023)(  ) 
Mangrove trees adapt to resist the water waves through their long, strong 
roots. (Sharkia 2022) ( 
Water lily has wide leaves to absorb a large amount of sunlight. ( ) 
Pine trees that live in desert habitat have needle leaves to prevent the 

loss of water. ( ) 


Having thick roots is a behavioral adaptation of palm trees to resist strong 
winds. ( 
Animals can't eat barbary fig due to its sharp spines. ( 
Plants of dry desert habitat adapt to store water. ( 
Some plants have sharp spines to absorb a large amount of sunlight. ( 


x åw wma x 


Write the scientific term of each of the following : 


1. 


N O 


o 


. A structure that prevents the loss of water in the pine tree. 


A tree that grows in Southern African Savannah and it has sharp 
spines around its leaves. (ahhoeieiinis ) 


. A structural adaptation of acacia tree that allows it to search for water. 


. A structural adaptation that surrounds the leaves of acacia tree to prevent 
animals from eating them. Genesee ) 
A tree that grows in Amazon rainforest of Brazil and it has 
hand-shaped leaves. | EI ) 
A structural adaptation that fixes the kapok tree in soggy soil and 
support its trunk. (Red Sea 2023) (eenircnass ) 

. The part of the kapok tree which is supported by the buttress roots. (.............+ ) 
Atree lives in salt water habitat and has long, strong roots to resist 
the water waves. brn ) 
A plant lives in wetland habitat and it has wide leaves to absorb 
a large amount of sunlight. ( E E ) 
A structural adaptation in water lilies that helps them absorb a large amount 


of sunlight. 
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Æ complete the following sentences : 


e 1. 


e 2. 
e 3. 


Acacia tree defends itself by producing .................. that makes leaves taste 
terrible, while chameleon defends itself by puffing up its .................. with air. 


Kapok tree grows in Amazon rainforest habitat which has .................. soil. 


The hand-shaped leaves of kapok tree allow .....:............ to flow through them 
gently. (Gharbia 2023) 


. The kapok tree spreads the smell of its flowers to attract ..…............... towards it. 
. Among the plants that can survive in habitats that have lackage of water are 


PEES jaer SANG eea 


. The leaves of wo... tree in hot weather habitat store water, while the needle 


leaves Of ow. tree in snowy habitat prevent the loss of water. 


. The leaves of water lilies are wide in order to .................. on the water surface 


and to absorb a large amount of .................. (Ismailia 2022) 


. Drought regions are characterized by lacking of .................. so, their plants adapt 


by having very long .................. 


. The structural adaptation of .................. tree can resist water waves, while the 


structural adaptation of .................. tree can resist strong winds. 


. The leaves of .......0.0.0... plant allow it to absorb a large amount of sunlight, while 


the leaves of .........000... tree allow wind to move easily through these leaves 
without tearing them. 


Give reasons for : 
Branches of acacia tree gather on the top of its trunk. 


s 1. 
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o1 


| The pine tree has an umbrella shape not a triangle shape. 
| 


6. Pine tree has a triangular shape and short branches. 


8. Mangrove tree has long and strong roots. (Cairo 2023) 
9. Palm trees have thick roots and small leaves. 


0. Barbary fig has sharp spines. (Sharkia 2023) 


What happens if ... ? 
1. The length of acacia taproot doesn't exceed 3 meters downward. 


Cross out the odd word : 
1. Taproot — Tiny leaves — Buttress roots — Producing a poison. | TEPE E ) 
2. Taproot — Hand-shaped leaves — Soggy soil — Buttress roots. (Che than ) 
3. Cactus plant — Barbary fig — Palm tree — Mangrove tree. Cl ea, ) 
4. Acacia tree — Polar bear — Penguin — Pine tree. (Cees! ) 
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Exercises on lesson 2 (Part B) 


(o7 Compare between : 
e 1. 


Points of comparison Kapok tree 


14. Type of roots: | sesssssssssrsssnsssssissn 


2. Shape of leaves: | — sesers 


Points of comparison Kapok tree Water lily plant Pine tree 


2. Shape of leaves : 


Classify the following living organisms according to their habitats into organisms 
? live in deserts and organisms live in forests in the table below : 
(Starred agama lizard — Panther chameleon — Fennec fox — Kapok tree — 


Palm tree — Barbary fig plant) 


Organisms live in deserts Organisms live in forests 


Scanned with CamScanner 


Activity & @ Digestive System 


> Look at the following figures, then complete the sentences below : 


Brain Stomach 1 = 
: jaa | ix Ney 
= KA [ PS) 
I Two lungs 
dh 


Figure (1) Figure (2) Figure (3) Figure (4) 
1. Figure ow represents the human digestive system. 
2. Figure ow... represents the human respiratory system. 


How do body systems adapt to meet the needs of living organisms ? 


- Each living organism has different ways to adapt to live in its environment, so: 
e The body of a living organism (human or animal) is made up of systems such as 
digestive system, respiratory system, nervous system, .... etc. 
System: 
It is a group of organs that work together to perform a specific job (function). 


| Digestive system and respiratory system are working together to get energy from food 
and breathing. 


> In this lesson, we will study : 
e Human digestive system. « Human respiratory system. 


e Why do we need to eat food ? 
"Because food contains different nutrients (Vitamins, proteins, .. etc.) that give us 
energy to: 
- do activities as walking, talking and even during sleeping. 
- do body function as heart beating, breathing and thinking. 


brain aol two lungs oð energy ailb 

stomach uzol specific job saxo dåb breathing ut 

heart «al digestive system vael jea! nervous system oras jga 

nutrients adli yokl organs cLac! respiratory system udial jea! 
heart beating äl Las 
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In one day, your body needs a lot of energy, So : 
| - your heart beats around 100,000 times. 


Human digestive system : 


- you breathe over 20,000 times. 


e The digestive system breaks down food into smaller parts that your body can use in 


a process called digestion process. 


Digestion process : 


It is a process of breaking down food into smaller parts that the body cells absorb 


and use them to get energy and grow. 


The structure of the human digestive system : 


The human digestive system consists of a group 
of organs that work together which are : 


af I = 
Throat Small Large 
[ Mouth | PR [ Beopnedus | [ stomach | eae ( intestine ] 


Mouth 
Throat (pharynx) 


Esophagus 


Stomach 


Small intestine 


Large intestine 


Anus 


Liver 


Pancreas 


\_________—- The human digestive system — 
EEE VE AE S E 


digestion process æœåelålə mouth æ liver 
esophagus ol throat (pharynx) ell pancreas 
body functions mw Wg smallintestine  445u!l elzoll! 


Digestive system starts with mouth and ends with anus. 


wl large intestine 4418) cte) 
vW anus Sut] dod 
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Mouth 


* Digestion process begins in the mouth. 


¢ Mouth contains : 
e Teeth : They crush food during chewing 


e Saliva : - It is a liquid substance in the mouth. 


- It moistens food and begins to break 
it down. 


e Tongue: It mixes food with saliva in the mouth. 


Esophagus 


¢ itis a long muscular tube. 


¢ It allows the food to move from throat 


down into the stomach. Throat (pharynx) 


Esophagus 


Stomach 


Stomach 


e It is a muscular organ. 


* It mixes food with the stomach acid and digestive 
juices (enzymes) found in it to change the food into 
a soupy liquid. hanep 


* Food stays in the stomach for few hours, then the 


muscles of the stomach move the food into a long, Stomach 

winding tube called small intestine. 

description os stomach acid bazallyao> crush ow 

saliva Yll enzymes olw? chew Bao 

long muscular tube Usb lac oga? function 4a.b9 digestive juices dyad ohlas 
muscular organ ulasc ode substance Sse moisten J 
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Small intestine 


* Itis a long, winding tube as its length is Hiver eer 


more than six meters. 


e The juices of pancreas and liver flow into the 
small intestine and help in breaking down the 
food into nutrients (or digested food). 
- The walls of the small intestine absorb these 
nutrients through tiny blood vessels to carry them 
to all body parts. 


e The body does not benefit from some parts of food 
known as undigested materials that flow into the 
large intestine. Small intestine 


Large intestine 


Large intestine 
¢ It is a tube that starts from the end of the small 


intestine and ends with the anus. 


¢ It absorbs water from the undigested materials, 
so they become solid wastes that leave the body 
through the anus. 


e There is no digestion process occurs in the large 
intestine. 


į functions and this considered as structural adaptation. 


@ What happensif... 2_ 


One of the organs of the digestive system is absent. 
The digestive system could not do its function correctly. 


benefit āzåo undigested materials dogdeo nê Igo properties ales 
flow ‘ u solid wastes Shas} olai 
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> Comparison between the functions of the stomach, small intestine and 
large intestine : 


The stomach The small intestine The large intestine ' 


Mixing food with the acid | Breaking down of food Absorbing the water from 


and digestive juices to into nutrients by the help | undigested materials. 
change it into of the juices of liver and 
a soupy liquid. pancreas. 


QO Note - 
How can you keep the digestive system healthy ? 
1. Drinking a lot amount of water. 
2. Chewing the food well. 
3. Don’t eat much fast meals. 


Check your understanding 


> Put each of the following words in front of its suitable sentence : 
( Stomach - Large intestine - Digestive system) 


1. It mixes food with acid and digestive juices. (eee ees) 
2. Asystem that breaks down food into smaller parts. (eee) 
3. It absorbs water from the undigested materials. (eee ce) 


äis Yj lid epi Elicoimwwl éLiá os 
Ute "Augmented Reality" Guidiy dour, 
: oal Ujlas gl 445! Elaila 


GET IT ON 


P> Google Play 


take place ws healthy væv fast meals dey Oleg 
54 
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Activity @ Respiratory System 


Human respiratory system : 


- Our bodies need oxygen in order to do their 
functions. 

- We get oxygen gas from the air around us 
all the time. 


- The respiratory system is the system 
responsible for breathing (respiration). 


- The respiratory system supplies the body with 
oxygen gas and gets rid of carbon dioxide gas 
through the respiration process. 


Respiration process : 


It is a process of pulling air in (inhalation) and pushing air out (exhalation) of 
the body. 


Note SURES PIETE P EA ENEE IEE oe CaP 


Carbon dioxide gas produced during respiration process is a waste product. 
carbon dioxide gas is harmful to our bodies so, we must expel it out during 
exhalation. 


The structure of the human respiratory system : 


The human respiratory system consists of a group 
of organs that work together which are : 
Two A 
[trachea | bronchi [Two ungs] [Diaphragm 


_ Throat 
(pharynx) 


exhalation »4) trachea slg 4uai/l expel out yh 
harmful stó inhalation 6+e4 two bronchi odlog giii 
nose us! get rid of wela diaphragm Jeb oll 


Scanned with CamScanner 


UNIT CONCEPT 1 


Throat (pharynx) 


Trachea 


Two bronchi 


Alveoli 


Bronchioles 
Two lungs 


Diaphragm 


The human respiratory system 


How does the respiratory system work ? 


Nose: 


It is the first organ of the respiratory system through 
which the air enters the body. 


The air can enter the body through the nose”; 
| and the mouth. i 


pyneanensearscnnanananncnenscnantencstcrcsnannesrontratennsaarnscnscracsuenmsnesntarsavesensnaeceareagen 


Throat : 


It allows the air to pass from the nose to 
the "trachea" 


bronchioles i Aslo olustJl alveoli (air sacs) 3 T isiol oial 
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Trachea: 


- It is a tube that allows air to pass into the 
"two lungs" which fill up with air like two 
balloons. 


- Inside the lungs, the trachea is branched 
into two tubes known as "two bronchi" 


bronchi 


Two bronchi : 


- They allow the air to enter the two lungs. 
- They are divided into smaller and 
smaller tubes that look like the branches 
of a tree known as "bronchioles". 
Ns) 


ieee Bronchioles 


Sy 


Two lungs : 


- Inside the lungs, the bronchioles end 
with little air sacs, surrounded by blood 
vessels known as "alveoli". 


- Inside the blood vessels, oxygen moves 
into the blood which carries oxygen 
around the body to help other organs 


and systems to work. 
Two lungs 


Diaphragm : 


- It is a large muscle at the base of 
ribs which plays an important role in 
inhalation and exhalation. 


Diaphragm 


į The organs of the human respiratory system have different structures to do different 
i functions and this is considered as structural adaptation. 


 ossosanssas: ESEESE O E E. E ee eee ne Se ee 


‘fill up ias look like ` aut 
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How does the respiration process take place ? 


Respiration process includes : 


1. Inhalation (breathe in). 2. Exhalation (breathe out). 


> Comparison between inhalation and exhalation : 


| During inhalation During exhalation 


Size of chest increases A Size of chest decreases 
(enlarges) — (becomes narrow) 


Diaphragm f Diaphragm 
contracts relaxes 


Diaphragm muscle 


The diaphragm contracts (shrinks) The diaphragm relaxes (expands) 
and moves downward. and moves upward. 


Size of chest 
The size of chest increases The size of chest decreases 
(enlarges). (becomes narrow). 
Type of air 


The air rich in oxygen gas enters The air rich in carbon dioxide gas is 
the lungs. expelled out of the lungs. 


? Explain > 
How does the respiratory system get oxygen to the body cells ? 
Oxygen enters the lungs during inhalation, then the blood carries oxygen to all the 


body cells. 
chest 3+2 contract (shrink) plas, 
expand sso relax ees 
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Check your understanding 


> Put (VW) or CR): 
1. During inhalation, the diaphragm muscle relaxes and moves downward. (__) 


2. Respiration process starts with mouth and ends with anus. (8) 
>» Complete : 
1. Respiration process includes 


2. The process of pulling air in and pushing air out of the body is called ................... 
process. 


In the Assessment Book : 


A Guy wsl làa ayy Elioiwul cLiáos 
vc "Augmented Reality" Giidis äouno 
: vag jaa gi vál eLA 


SCIENCE 
waa "El-Moasser Respiratory 
sa] System 3D" even 


GET IT ON 


Google Play JIS Yo Uig 


inhalation ù pulling air in Jello!) elgg] = pushing air out GEN elggil gås 
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Exercises on Lesson 3 


@ Understand O Apply @ Higher Thinking Skills 


Choose the correct answer : 
© 1. The energy that the living organism needs to perform different functions is 

obtained from .......... 

a. breathing only. 

b. food processing only. 

c. breathing and running. 


d. breathing and food processing. 


è 2. All of the following are organs of the digestive system, except .......... 
a. mouth. b. nose. c. stomach. d. esophagus. 

e 3. Digestion process begins in the .......... (Giza 2023) 
a. stomach. b. esophagus. c. mouth. d. small intestine. 

è 4. Which of the following organs does not share in breaking down of food ? .......... 
a. Mouth. b. Stomach. c. Lungs. d. Small intestine. 

e 5, Crushing the food in your mouth is the function of .......... (Behira 2022) 
a. stomach. b. tongue. c. saliva. d. teeth. 


e 6. All of the following are correct about the mouth, except 
a. it is the first organ in the digestive system. 
b. it has teeth. c. it has tongue. 
d. it moves directly food to the stomach. 


. Saliva in the mouth makes the food become soft and mushy with 
the help of .......... 


a. teeth only. b. tongue only. 
c. teeth and esophagus. d. teeth and tongue. 
. The throat is connected to the stomach through 


e 
N 


o 
© 


a. esophagus. b. trachea. c. small intestine. d. large intestine. 
e 9. The organ that moves the food into the stomach is .......... (Alex. 2023) 


a. mouth. b. tongue. c. esophagus. d. small intestine. 
_® 10. The food passes from the stomach to the .......... directly. 


a. esophagus b. small intestine c. large intestine d. anus 

è 11. The stomach mixes the food with .......... to help in digestion of food. 

a. digestive juices only b. stomach acid only 

c. saliva and digestive juices d. stomach acid and digestive juices 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Exercises on lesson 3 


The liver and .......... pour their juices into the small intestine. 
a. throat b. esophagus c. large intestine d. pancreas 
The long winding tube that its length is about more than six meters is called .......... 


a. large intestine. b. small intestine. 

c. esophagus. d. stomach. 

The undigested food pass from the small intestine into the .......... (Suez 2022) 
a. liver. b. pancreas. c. brain. d. large intestine. 

In the large intestine, .......... is absorbed from the undigested food. 

a. starch b. fat c. water d. oil 


The solid wastes of undigested food become useless to the body, so the body 
must expel them outside through the .......... 


a. mouth. b. anus. 

c. large intestine. d. small intestine. 

All organs of the human digestive system are considered as .......... adaptation. 
a. only structural b. only behavioral 

c. structural and behavioral d. neither structural nor behavioral 

During inhalation, air enters through .......... then down the throat. 

a. nose and trachea b. nose and mouth 

c. mouth and lungs d. mouth and trachea 

The passage of air during inhalation is .......... (Cairo 2023) 


a. throat — nose — lungs — trachea. 

b. trachea —throat —lungs — nose. 

c. lungs — nose — throat — trachea. 

d. nose — throat — trachea — lungs. 

The throat is connected to the lungs through .......... 

a. esophagus. b. trachea. c. small intestine. d. ribs. 

Inside the two lungs, at the end of the smaller air passages (bronchioles) 
there are tiny air sacs surrounded by .......... 

a. air. b. water. c. small intestine. d. blood vessels. 
Inside the lungs, the trachea is branched into two tubes known as .......... 
a. alveoli. b. air sacs. c. bronchi. d. blood vessels. 
The oxygen gas moves from air into blood at the .......... 

a. nose. b. throat. c. trachea. d. lungs. 


Scanned with CamScanner 


UNIT 


CONCEPT 1 


e 24. All of the following happen during exhalation, except .......... 


a. diaphragm relaxes. 


b. diaphragm contracts. 


c. diaphragm moves upward. d. the size of chest decreases. 


Choose from column (B) what suits it in column (A) : 


1. 


1. Esophagus 

2. Small intestine 
3. Large intestine 
4. Stomach 

5. Mouth 


ae 
(A) (B) 


|a. absorbs water from the undigested food to become 


solid wastes. 

b. mixes the food with an acid and digestive juices. 

c. digestion begins in it. 

d. is a long winding tube, its length is more than 6 
meters. 

e. is a muscular tube that moves the food down into 
the stomach. 

f. solid wastes leave the body through it. 


1. Trachea 
2. Blood 
3. Diaphragm 


a. is a large muscle at the base of the ribs and helps in 
inhalation and exhalation. 
b. are like balloons and they contain little sacs 
surrounded by blood vessels. 
. carries oxygen to all the body organs. 
. İs a tube through which air travels down into the lungs. 
. air enters the body through them. 


Put (v) or (x): 


1. 


2. 
3. 


The digestive system 
nutrients from food. 


consists of similar organs that work together to get 


€) 


The human body gets oxygen gas from food. ( ) 
Mouth, nose, esophagus and stomach are from the organs of 


the digestive system. 


intestine. 


€) 


. The food passes through the large intestine before it goes into the small 


(Sohag 2022)(__) 
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. Digestion process begins in the stomach with the help of saliva. (Giza 2023) ( 
. Tongue and teeth moisten the food, while saliva crushes the food 


until it becomes soft. ( 
Food passes from mouth to stomach through a narrow tube known as 
small intestine. (Qena 2022) ( 


. Food usually stays in stomach for few hours until it becomes a soupy 


liquid. ( 


. Stomach mixes the food with juices that come from liver and pancreas. ( 


The food gets broken down into nutrients in the small intestine. ( 


. The walls of the small intestine absorb the nutrients through tiny blood 


vessels then blood carries them to all the body parts. 

Swallowing food without chewing keeps the digestive system healthy. 
Digestive system ends by anus. 

The air travels down into the lungs through esophagus. 


During inhalation, the size of chest becomes narrow. 


ee ee S 


During exhalation, the diaphragm expands. (Sohag 2022) 
The inhaled air is rich in carbon dioxide gas, while the exhaled air 
is rich in oxygen gas. (Menofia 2023) ( 


Write the scientific term of each of the following : 


1. 
2. 
3. 


> 


Dea 


Asystem that helps in breaking down food into smaller parts. (ABs 
Agroup of organs that work together to perform a specific job. (Se ot 
A process of breaking down food into smaller parts that the body 

cells absorb and use to get energy and grow. (Cairo 2023) (.......c000 
The organ, where the digestion process begins. (ess 
They present in the mouth and play an important role in crushing 

of food. oann 

. A liquid substance in your mouth that moistens the bite of food and 

begins to break it down. Coren 
The organ which receives the food from esophagus. ET 


. An organ that has tiny blood vessels to absorb the nutrients through 
its walls. (rapia 

. An organ through which solid wastes of digestion leave the body. 
(Luxor 2023) (....-...-2.+:--.: 
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| 10. Along muscular tube that moves the food down into the stomach. (................. ) 

© 11. A process of pulling air in and pushing air out of the body. Caud. ) 

i 12. It allows the air to pass from the nose to the trachea. (Alex. 2023) CRA ai ) 

e 13. A tube that allows air to pass into the two lungs. CE S ) 

! 14. Little air sacs surrounded by blood vessels in the respiratory system. 

(S58e8...01 ) 

e 15. A large muscle that contracts during breathing in and relaxes during 

breathing out. (Beni Suef 2022) (......0cesecsse. ) 
Complete the following sentences : 

© 1. The human body uses .................. system to get nutrients from food and 
USES secre system to get oxygen from air. 

e 2. ln order for food to become soft, the ................. AN onirin work to mix and 
grind (crush) the food well. 

e 3. In the digestive system, food becomes a soupy liquid in the ................- , While it 
breaks down into nutrients in ................. 

© 4. The ...... is a tube that has muscles to move the food down into the 
stomach, while .................- is a long winding tube, its length is more than six 
meters. 

e 5. The longest part of the digestive system where most digestion takes place 
inside it is «0.00.0... 

e 6. The small intestine receives juices from ...............-.. anduon iannis that help in 
digestion process. 

e 7. The walls of the small intestine absorb the digested food and transfer it into 
your blood stream through ................. 

© 8. Inthe digestive system, .................. intestine absorbs the nutrients through its 

wall, while ............... intestine absorbs water from the undigested food. 

e 9. Air enters and exits the human body through .................. system. (Cairo 2022) 

l 10. Inside the lungs, the ............... end with little air sacs known as .................. 

| 11. During inhalation, air travels down from your throat to your lungs 
through eseese.. (Giza 2023) 

e 12. At the base of your ribs, there is a large muscle that plays an important role in 
respiration process known 4S s... 

e 13. During inhalation process, the diaphragm contracts and moves .................. i 


while during exhalation process, the diaphragm expands and moves ................. 
(Menofia 2022) 
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Give reasons for : 
1. The human body is made up of different systems. 


2. The importance of juices of liver and pancreas. 


5. Diaphragm plays an important role in respiration process. 


What happens if ... ? 

1. The small intestine is removed from the human body. 

2. The nutrients absorbed by the walls of small intestine enter the tiny blood vessels. 
3. The diaphragm moves downward during inhalation. (Minia 2023) 


4. The diaphragm moves upward during exhalation. (Cairo 2023) 


Cross out the odd word : 


1. Saliva — Stomach — Esophagus — Small intestine. bife iuader ) 
2. Mouth — Lungs — Stomach — Large intestine. Ghetia ) 
3. Nose — Throat — Trachea — Anus. (Alex. 2023) („aeos ) 
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19) Using the following table, mention the name of the tube-shaped organs of the 


° digestive and respiratory systems inside our bodies : 
(B) 


through which food passes to the stomach. 


in which the absorption of nutrients takes place. | 
it ends with anus. 
it connects the throat with the two lungs. 

(Cairo 2022) 


Compare between : 


Exhalation 


Inhalation 


Points of comparison 


1. Diaphragm movement : | oss: ee erste ete ttt 


2. Size of chest cavity : 


3. The air is richin: (| oceseseeteeeeereneees i |) erereenerarennncinane gas. i 


Put (v) in front of the name of the system to which each of the following 
organs belongs : 


The system 


The organ 


Digestive Respiratory 


Trachea 

. Anus 

. Stomach 
Lungs 

Small intestine 
Esophagus 
Diaphragm 

. Nose 

. Large intestine 
10. Liver 
11. Pancreas 
12, Throat [eeestis [nonnerne 


OP NOHAWN 


© 
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12) Look at the following figure which represents the human digestive system, then 
mention the name of each organ and complete the sentences below : 


1 eee A nat aan Da A E 
- It has .......... that - It is a tube 
moistens the that moves 

food. the food down 


- It mixes food 
with the 


help to break 
down food into 


D e 

B. iienaa o A - It absorbs 
- It helps the ee nn es 

body togetrid Pp Pe al 

of solid .............. 


Look at the following figure which represents the human respiratory system, 
? then labelit: 
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> Look at the following pictures, then put (v) or (x): 


@ Human can stay and breathe © Fish can stay and breathe under 
under water all the time. (H) water all the time. ( ) 


Structural adaptation of fish : 


- Unlike human, fish don't breathe using lungs, but they have gills to breathe. 


- Gills are considered as unique structural adaptation that allow fish to live and 
breathe under water. 


- Gills are found on both sides of a fish’s head. 


How do fish breathe under water ? 


Water enters the mouth 
of the fish and passes 


across the gills. Ne a) 


| Blood vessels inside the gills 

| carry oxygen gas to the rest of 
| the body and release carbon | 
| dioxide gas. 


SO ea 
Fish need clean water to survive, as we need to breathe clean air to stay healthy. 


‘gills extted! unique b4 release oe 
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Check your understanding 


>» Compare between the human respiratory system and the fish 
respiratory system using these words : 


(carbon dioxide - blood - oxygen - air - lungs - water - gills) 


Points of ‘i 5 ri 
The human respiratory system The fish respiratory system 


- Inhale 0.0... gas. 


Similarities : |- Exhale .................... 


Differences : 


> Put (v^) or (x): 


1. The importance of gills to fish is like that of lungs to human. (=) 
2. Oxygen gas reaches all parts of the fish's body through the blood vessels 
present in its gills. (3%) 
3. Carbon dioxide gas is harmful for both fish and human. (kodn) 
4. The type of adaptation in fish’s gills is considered as behavioral 
adaptation. (es) 
j 
3 similarities alis differences obist 


7 


i 
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Activity D Humans Change the Environment 


- Human activities cause changes or impacts in the ecosystem over time, so organisms 
will have to adapt these changes to survive. | 


= ee . . . . nities 
®© Cutting down forests. © Farming and clearing © Building communiti 


lands. instead of grasslands. 


; Air pollution that is Water pollution that is 
@ Introducing plants and © caused due to the © A Aie to bad habits, 
animals into the environment exhausta from cars and such as throwing waste 
that were never part of the some factories. materials to waterways 
ecosystem. and soil. 


Q Note - 


Changes resulted from human activities can cause the disappearance (extinction) of 
| plants and animals that once lived in an environment. 


í Give reason for ... 


Although the air, water and soil get polluted as a result of human activities, 
plants and animals can survive. 


Because : 


- Some animals can survive by moving to another ecosystem to find what they need. 
- Plants depend on their seeds to land in a better place for them to survive and grow. 


disappearance clas! farming 4cl) waterways 5l olal pollution bgl 
extinction usb] communities wleeixell clearing land AVI 4945 bad habits igus Ole 
human activities oyl dacs! exhausts ele introduce Js 
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e As the human activities have negative effects on animals and plants, they 
also have negative effects on human such as : 


Q) Damage of lungs. © arcu Ei @) Heart diseases. 


Mpistes EEEO scence 
1. Water pollution makes the human hard to find clean deinking water. 


2. Air, water and soil pollution make the crops cannot grow. 

3. Air pollution (smog) makes the human hard to breathe. 

A People live in cities that have high air pollution level must change their lifestyle to 
i decrease air pollution. 


The role of human to help restore ecosystem : 


e As humans can cause harmful changes, they can help restore their 


ecosystems by : 

- Replanting the cleared forests. 

- Removing the pollutants of air and water. 

- Preserving plants and animals in these ecosystems. 


-5 . 
Check your understanding 


> Put (v^) or (x): 
1. Water pollution affects fish, but doesn't affect humans and plants. ( ) 
2. Humans must keep air, water and soil clean. ( ) 


negative effects 4b jbl lifestyle Ləl ha damage oflungs osli restore Reeser) 
asthma wl uż remove J» smog Libs yl 
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Exercises on Lesson 4 


@ Understand O Apply © Higher Thinking Skills 


Choose the correct answer : 


1. 


o 
N 


oO 


© 
A 


o 
oa 


e 
œ 


e 9. 


Both of human and fish .......... 
a. can breathe in air. b. can breathe in water. 
c. use oxygen gas to breathe in. d. use carbon dioxide gas to breathe in. 


. Fish use .......... to breathe in water. (Sohag 2022/Sharkia 2023) | 
a. tail b. eyes c. lungs d. gills 
. Gills differ from lungs, in that gills .......... 


a. take in oxygen gas. b. expel out carbon dioxide gas. 
c. extract oxygen gas from water. d. extract oxygen gas from air. 


. Gills in fish are considered as .......... 
a. behavioral adaptation. b. structural adaptation. 
c. camouflage adaptation. d. behavioral and structural adaptations. 
. All of the following human activities can negatively affect the nature, 
except .......... 
a. cutting down forests. b. removing air pollutants. 
c. farming and clearing lands. d. throwing wastes in waterways. 
. Human activities and bad habits can pollute .......... of an ecosystem. 
a. air and soil only b. soil and waterways only 
c. air and waterways only d. air, soil and waterways l 
. Pollution of an ecosystem can affect .......... 
a. plants and animals only. b. animals and humans only. 
c. humans and plants only. d. plants, animals and humans. 
. If the environment is slowly changed, plants .......... to survive and grow. 


a. must have a taproot 

b. must have buttress roots 

c. must decrease their adaptation 

d. must land their seeds in another better place 


From the negative effects of human activities on the human health are SES 
a. lung damage and asthma. b. asthma and wounds. 
c. heart problems and wounds. d. lung damage and wounds. (Qalyoubia 2022) 


Scanned with CamScanner 


Exercises on lesson 4 


e 10. Human can help restoring ecosystem by all of the following activities, 


a. replanting the cleared forests. 

b. removing air and water pollutants. 

c. producing more factories exhausts. 

d. preserving existed plants and animals. 


2) Choose from column (B) what suits it in column (A) : 
e 


. building more factories that produce 
more smog inside cities. 

. rainfall, floods and severe weather 
events. 

. replanting the cleared forests and 
removing of air pollutants. 

. Clearing lands and cutting down 
forests. 


1. Changes that done by human 
and may harm existed birds in an 
ecosystem are 


2. Changes that done by human and 
cause air pollution are 

3. Changes that done by human and 
can restore air in an ecosystem are 


a Put (v) or (x): 
1. Human breathes using gills, while fish breathes using lungs. ( 
è 2. Gills are found on one side of a fish's head. ( 
l 3. Both of lungs and gills take carbon dioxide gas inside the body and 
release oxygen gas outside the body. ( 
e 4. Gills are unique structural adaptation that allow fish to live and breathe 
under water. ( 
i 5. As human needs clean water to drink, fish needs clean air to breathe. ( 
| 6. Cutting down rainforests may cause disappearance of starred agama. ( 
e 7. Throwing waste materials in waterways is one of the bad habits 
that must be stopped. ( 
8. The way of survival of animals differ from that of plants, if the ecosystem 
| is rapidly changed. ( 
© 


9. Pollution is one of the most dangerous problems that affect all living 
organisms. ( 


e 10. Respiratory problems like lung damage and asthma occur when water 
pollution is high over a long period of time. ( 
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41. Humans can restore ecosystem as well as they can harm it. ( ) 


42. When the pollution level in a city is very high, people are forced to 
change their lifestyle. C) 


Correct the underlined words : 


e 
| 
i 
? 4. Fish use gills to take carbon dioxide gas out of the water. 
(Menofia 2022) (0.0... ) 
2. Air enters the mouth of a fish and then passes across the gills. eens ) 
3. Blood vessels of lungs and gills are similar in carrying carbon dioxide gas 

e 

| 


to all the body parts. (Conan ) 


4. Gills are unique behavioral adaptation that allow fish to breathe 
under water. ETERRA ) 


5. When an ecosystem is severely polluted, animals only are affected. (......-.--......-.-.. ) 
6. Water pollution is caused due to the smog of factories and cars. — (....--+-+++.. ) 


Write the scientific term of each of the following : 


1. Structures that allow fish to breathe under water. aaeain ) 

èe 2. A gas presents in air and water, and is very important for breathing 

process. (Behira 2022) (.....-.-+:22....--- ) 
e 3. A gas which the human and fish bodies must get rid of during 

exhalation process. | REE ) 
e 4. A kind of pollution that is caused due to throwing waste materials 

into the waterways and soil. (eee ) 
e 5. Akind of pollution that is caused due to the exhausts from cars 

and some factories. ( eee ) 


Complete the following sentences : 
è 1. Humans use .................. to breathe, while fish use .................. to breathe. 
(Cairo 2023) 
2. In both human and fish, .................. carries oxygen gas to all the body parts. 


3. Gills of fish are considered as .................. adaptation that allow fish to breathe 
under water. 


. Human activities and bad habits can pollute .................. 
of an ecosystem. 


| 5. All living organisms including humans, animals and .................. are affected 


e 
A 


P aeacensilets and soil 


negatively by pollution. 
6. One of air pollutants that makes human hard to breathe is 
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Exercises on lesson 4 


e 7. When air pollution is very high over a long period of time, it may cause 
ee Seii yeaa and heart diseases to humans. 


Give reasons for : 


e 1. Gills are unique structural adaptation in fish. (Cairo 2023) 


E what happens if... ? 
i 1. Human activities and bad habits increases. 


9) Look at the opposite figures, then answer the questions : 
1 1. The death of fish in figure (1) may happen 


due to „o.n.a 

a. wildfires. b. soil pollution. 

c. water pollution. d. cutting forests. 
2. In your opinion, the smog produced from the factories 

in figure (2) may cause ................ in the ecosystem. 


a. increasing of air pollution 
b. decreasing of air pollution 
c. keeping the lungs of human healthy 


Figure (2) 


d. increasing the number of plants and animals 
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Activity 3 Record Evidence Like A Scientist 


> In this concept, you have learned a lot about how different types of adaptations 


help plants and animals survive. 
> In this activity, which will be repeated at the end of each concept, we will learn how 


to think like scientists to answer a question about one of the main points of this 


e Step ©) : My Claim. 
e Step O) : My Scientific Explanation. 


concept through four main steps : 
° Step O) : The Question. 
° Step @) : My Evidence. 


SAJ 1) The Question 
How do different types of animals and plants adapt to survive in extreme 


climate ? 


J 


Animals and plants have the ability to change their bodies structures and 
behaviors to adapt the extreme climate to survive in their environments. | 


Ü Note gasan : ss 
-Your claim should be formed of a sentence that gives an answer for the 


previous question in step D. } 


e Examples of structural adaptations : 
- Some animals have thick fur to keep their bodies warm, while some other 


animals have extra-long ears to keep their bodies cool. 
- Some plants have tiny leaves to hold in water. 


e Examples of behavioral adaptations : 
- Some animals stay in burrows to keep their bodies warm or cool. 


9 Note 
You should mention enough and suitable evidence that support your 


i 
i 2 
f claim. 


L 


evidence 


dws scientific explanation valsll yuna! claim Absa / eleo) 
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My Scientific Explanation 


) Animals and plants can survive in extreme climate through structural and 
behavioral adaptations, where : 


- The structural adaptation in the polar bears that have thick fur and penguins 
that have a layer of fat to adapt the cold climate in polar regions. 


- The structural adaptation in fennec foxes that have extra-long ears and also 
the behavioral adaptation as they stay in burrows to adapt the hot climate in 
desert regions. 


- The structural adaptation in acacia trees that have tiny leaves to hold in 
water to adapt hot climate in savannah regions. 


©) Note ors DAI 5 - E A Tc E T i 
i Your scientific explanation should explain your claim and evidence 
_ introducing some supportive examples from what you have learned. 3 


| can think 
like a scientist 


2S SH 


pel scientist 


supportive 
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UNIT CONCEPT 1 


ATA S TEM] inAction 


Careers and adaptation : 


* Through researches, scientists can learn how different organisms adapt to their 
environments and help endangered species survive. 

* In this lesson, we are going to study amphibians which are one of the most 
amazing living organisms on Earth. 


Amphibians : 


* They are small animals that live on land and in water such as : 


Frogs Salamanders 


e They can live in moist (wet) environments like rainforests, water streams and 
ponds. 


e Like humans, adult amphibians can breathe using lungs when they are on land, 
but amphibians can also take in oxygen from water. 


Structural adaptation of amphibians to live in wet environments : 


e Amphibians breathe in (respire) through their 
lungs and skin to adapt to live on land and in 
water as follows : 


Breathe in through lungs 


¢ On land, amphibians inhale oxygen 
gas from air through their lungs. 


Golden frog 


Breathe in through skin 


* The bodies of amphibians are covered 
with skin that allows water and gases 
to pass through, so they can absorb 
(extract) oxygen directly from water. 


careers s amphibians oly researches ol 
endangered species vŻbäyk dosgall gol adult ® pond clo Sp 
skin aly 
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e Amphibians need clean water and air to stay healthy, because they are very 
sensitive to the effects of : 
- Water pollution. - Air pollution. - Viruses that can travel through water. 


The role of scientists to protect many types of amphibians from extinction : 


e Scientists (biologists) are working to save many types of amphibians from 
extinction by studying : 
- How amphibians breathe in air and water. 
- Factors cause air and water pollutions that affect the life of amphibians. 
- What make these animals sick in their environments. 


How do people help in protection of amphibians from extinction ? 


e Clean air and water are important for amphibians, so people should : 
- Avoid throwing waste materials in water. 
- Dispose of chemicals in a correct way helps to avoid water pollution. 


Q Note 
Ninety species of amphibians have become extinct in the last 20 years in addition to 
124 other endangered species. 


Check your understanding 


> Put (v^) or (x): 
1. Throwing chemicals into the water doesn't affect the life of amphibians. (  ) 
2. Amphibians breathe in through their lungs and skin. ( ) 


In the Assessment Book : 


Review on Concept (1.1) 


To review this concept look at the Assessment Book 
"Part 2 : Final Revision”. 


sensitive wsLu> golden frog wail gadali dispose of ve uan in addition to ul] Bley 
biologists rLoViclale viruses ols extinct v4 operate Jad 
Protection dla> sick vro furniture baal Sut 
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Exercises on Lesson 5 


@ Understand O Apply @ Higher Thinking Skills 


Choose the correct answer : 


è 1. Amphibians are adapted to live in .......... that suits their adaptation. 
a. dry environment b. moist environment 
c. arctic environment d. sandy environment 


ọ 2. Starred agama and salamander. ........... 
a. both are reptiles. 
b. both are amphibians. 
c. the first is a reptile, while the second is an amphibian. 
d. the first is amphibian, while the second is reptile. 
e 3. If amphibians have gills and they don't have lungs and also cannot respire 
through skin, then ........... 
a. they cannot live outside water. 
b. they can live outside water. 
c. they cannot live under water. 
d. they can live in desert landscapes. 
4. Amphibians can take in oxygen gas from ........... 


a. water only. b. air only. 
c. food and air. - d. water and air. 


5. In rainforests, we can find ........... 
a. panther chameleon and arctic foxes. 
b. amphibians and fennec foxes. 
c. arctic foxes and fennec foxes. 
d. panther chameleon and amphibians. 
6. If the number of an animal species becomes zero due to severe changes in its 
natural habitat, this means that this species ........... 
a. becomes endangered. b. becomes extinct. 
c. will survive. l d. going to be extinct. 
7 . Both humans and amphibians breathe in oxygen. Which of the following 
sentences is correct ? ........... 
a. Both can breathe in oxygen gas through lungs. 
b. Both can take in oxygen gas through skin. 
c. Humans can breathe in oxygen gas from water and air. 
d. Amphibians can breathe in oxygen gas through gills. 


Áe 
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Exercises on lesson 5 


8. Blood vessels that carry oxygen gas in amphibians, present in ........... 


a. skin and digestive system. 
b. lungs and eyes. 
c. digestive system and eyes. 


d. skin and lungs. 


9. Amphibians, lizards, trees, birds, fish and humans ........... 


a. some of them need oxygen gas to respire. 


b. some of them need carbon dioxide gas to respire. 


c. all of them need oxygen gas to respire. 


d. all of them need carbon dioxide gas to respire. 


0. If a pond where some frogs live is highly polluted with wastes and viruses. 
What you have to do to preserve these frogs ? ........... 


a. Fill in the pond with sand. 
b. Dry this pond from water. 
c. Supply this pond with more oxygen gas. 


d. Transfer these frogs to a clean water habitat. 


Put (v) or (x): 


1 


. Amphibians include frogs and salamanders. 


(Alex. 2023) ( 


2. The natural habitat of amphibians is rainforest, while that of panther 


chameleon is desert. 


restoring of its ecosystem. 


amphibians. 


Arctic foxes and amphibians cannot be found in the same habitat. 
Salamanders and fish can breathe in air through lungs. 
In the habitat of amphibians, we can find some types of reptiles. 


Scientists try to save golden frogs from extinction. 


The number of amphibians increases in the last few years, due to 


~ ~ ~ “~ “~ 


Clean water and air are very important for respiration process in 


. It is important to advice people not to throw waste materials in waterways 


to save amphibians’ life. 


( 
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CONCEPT 1 


Write the scientific term of each of the following : 


è 1. Species that include frogs, toads and salamanders. | EE ise: ) 
! 2. The organ through which salamanders can take in oxygen gas directly 

from water. Cuneus ) 
© 3. A gas is present in water and air that living organisms breathe in during 

respiration. (Cairo 2022) (oe. ) 
e 4. The type of adaptation that allows frog to take in oxygen gas from 

water directly through the skin. etree ) 

5. Arespiratory organ that contains little sacs, and found in humans, frogs 
and cows but not in fish. (eee ) 


Pe StU ee ees To i o, 
Complete the following sentences : 


è 1. Starred agama lizard is a ............... , While frog is an... 
i 2. Humans, amphibians and reptiles have .................. to breathe in oxygen gas 
| from air. 
3. Bull shark can respire through „~... only, while salamander can respire 
| through ~... and oe 
4. Both humans and adult amphibians have no .................. that is present in fish for 
| respiration. 
e 5. As the pollution rate of water in ponds and air increases, the number of 
amphibians ...............-.. 


e 
O 


. Amphibians have two ways to breathe in oxygen, one from air through ................- | 
and the other from water through .................. | 
e 7. The ability of amphibians to take in oxygen gas from water through the skin, is 


considered aS ........-.-...-.- adaptation. (Giza 2022) | 
© 8. All living organisms breathe in oxygen gas and gives out ................. asawaste | 
product. 
e 9, Pollution of ................. ANd oe may cause a big problem on the 


amphibians survival. 


Correct the underlined words : 

1. Fish can breathe only in air. 

2. Amphibians live in dry environments. 

3. Starred agama is a reptile, while frog is a lizard. 


4. Amphibians have gills as well as humans for respiration. 
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6. In rainforests, we can find panther chameleon and arctic fox. EE ) 
7. Reptiles have two different ways for breathing. AE ET ) 
8. Humans and frogs can breathe in oxygen gas in water. [ CS teow ) 
Give reasons for : 

1. Skin of fish is different from that of frog, although both of them live in water. 


= happens if ... ? 


7 1. Pollution level increases in the natural habitat of amphibians. 
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4 on Concept (1.1) 


E (A) Choose the correct answer : (5 marky 
1. Both golden frog and polar bear, ............... 
a. live in the same habitat. b. can breathe in oxygen gas in water. 
c. have the same body coat. d. are living organisms. 


2. The color of the body coat of arctic fox changes according to 
the season, this is considered as ............... 
a. change of the way of breathing. b. a type of structural adaptation. 
c. change of the way of drinking. d. a type of behavioral adaptation. 


3. In dry desert, most plants need ............... to get water from the sandy soil. 
a. long trunk b. long roots 
c. long branches d. long leaves 
4. The food moves into the stomach through the ............... (Alex. 2023) 
a. esophagus. b. trachea. 
c. small intestine. d. tongue. 


(B) Give a reason for the following : 
Gills are unique structural adaptation in fish. 


A (A) Put (v) or (x): (5 marks) 
1. Both salamander and fish can breathe in through lungs. ( ) 
2. In polar environment, the sandy-colored fur of caracal helps it blend in with 
snow. (. ] 
3. Panther chameleon and agama lizard can use one of their eyes for searching 
for food and the other one to look out for danger. ( 
4. Adaptation to store water is an important character for plants that live in dry 
desert environment. ( 


(B) What happens if ... ? 
The diaphragm moves upward during exhalation. (Minia 2023) 
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13) (A) Correct the underlined words : 
1. Amphibians live in dry environments. 


2. Reptiles like toads have two different ways for breathing. 
3. Fish use gills to take in carbon dioxide gas out of the water. ee ) 


4. Mangrove tree has wide leaves to absorb a large amount 
of sunlight. (cscs hoceerestvtonteces ) 


(B) Give only one example of behavioral adaptation in bull shark. 


_—S 
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Model Exam & 


on Concept (1.1) 
a (A) Write the scientific term of each of the following : (5 marks) 
1. It covers the body of some types of bears to keep their bodies warm 
and to blend in with snow: ) 
2. A feature in bull shark, in which the lower surface of its body 
is lighter than its upper surface. (sitea ) 
3. A plant lives in salt water environment and it has long roots to resist 
water waves. (pasraman ) 
4. An organ through which solid wastes of digestion leave the body. A ) 


(B) Cross out the odd word : 


1. Penguin — Acacia tree — Pine tree — Polar bear. (eceania ) 
2. Panther chameleon — Fennec fox — Bull shark — Agama lizard. | eer ) 
(A) Choose the correct answer : (5 marks) 


1. The stomach has an acid that helps in .................. 
a. crushing of food. 
b. digestion of food. 
c. absorption of digested food quickly. 
d. absorption of water from undigested food. 


2. Water lily has wide floating leaves to .................. 
a. prevent the loss of water. b. resist the water waves. 
c. absorb a large amount of sunlight. 
d. absorb a large amount of water. 


3. All of the following living organisms live in desert, except ..............-- 
a. palm tree. b. pine tree. 
c. starred agama lizard. d. fennec fox. 


4. Amphibians absorb oxygen directly from water by their ..............+ 
a. skin. b. gills. c. lungs. d. nose. 


(B) Correct the underlined words : 
1. Gills are unique behavioral adaptation that allow fish to breathe 


under water. Eee f 
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2. Small intestine is a long muscular tube that moves food down into 
the stomach. (arasan ) 


(A) Look at the opposite figures, then answer the questions below : 
(1) Which figure represents 


inhalation ? (.............. ) 
(2) Which figure represents er A 7 
exhalation ? (.............. ) / 
(3) In figure (a), .............. muscle 


contracts and the size of chest .............. 


Figure (a) Figure (b) 


(B) Give a reason for the following : 


The human body is made up of different systems. 
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Learning outcomes 


By the end of this concept, 
your child will be able to: 


« Develop models illustrating 
how animals receive, process 
and react to information in their 
environments. 


« Explain how organs and 
systems work together to 
process and respond to input 
from the senses. 


Plan and carry out 
investigations to produce 
evidence that the senses play 
a role in reaction time. 


Argue, using evidence, that light 
and sound allow for the transfer 
of information through systems 
of communication. 


Compare innovative human 
designs to systems of 
communication in the natural 
world. 


Key vocabulary 

e Brain e Receptor 

e Reflex e Senses 

e Sound e Information 
e Nerve e Echolocation 
e Echo 


e Communication systems 
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Notes For Parents On Concept (1.2) 


| Lessons | Activities | What you should do with your child 


Explain to your child how humans and animals gather information from the 
Activity 1 


environment by using their senses. 


Discuss with your child how dolphins use the sense of "echolocation" to locate 


Activity 2 š g 
their preys and other objects under water. 


Discuss with your child that animals can use more than one sense for one 


Activity 3 
purpose. 


Discuss with your child how some nocturnal animals use their super senses to 
hunt their preys in the dark during the nighttime. 


Activity 4 


Activity 5 | Explain to your child the structure of the nervous system and how it works. 


- Discuss with your child the difference between humans and animals in 


avoiding danger. 


Activity 6 f 
- Explain to your child how the nervous system of "jerboa" helps it to avoid 


danger. 


Activity 7 | Discuss with your child the different functions of the nervous system. 


Let your child answer some questions about the nervous system and its 


Activity 8 


Activity 9 
Activity 10 


functions to check his/her understanding. 


- Explain to your child how ants communicate with each other. 


- Discuss with your child the way of communication that humpback whale use. 


Let your child know the similarities and differences between the special cane of 
the blind person and the bat echolocation property. 
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aw Le 


wee 


© Egyptian mongoose Ë 


Can you notice how the above living organisms receive information 
from their surrounding environments and how they are responding 
to them ? 
@ Humans have ears which are the organs of hearing to listen to music. 
@ Owls have extraordinary senses of hearing and sight to be able to find their 
preys in the dark. 
© Dogs have very sharp senses of hearing and smell, which are used in guarding. 


© The Egyptian mongoose makes sounds to communicate with other mongooses 
to move from one place to another or when searching for food. 


> From the previous explanation we conclude that : 
Animals have senses like humans that enable them to communicate with each 
other and adapt to their surrounding environments. 


> In this concept, we will study : 
e Dolphin senses. * How the five senses work. 
* Super senses of some animals. 
e The nervous system and how it works. 


« Songs of whales. * Communication systems. 
‘extraordinary ses lin! Egyptian mongoose srao yuo] guarding oaa 31 
responding Cenu ENEA 
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Activity B Dolphin Senses 


> Look at the opposite graph, then put (v^) or (x) : 
Living organisms in the graph have similar hearing 
senses. ( ) 
- Dolphins have sharp senses that help them survive 
through : 
e Finding food. 
e Protecting themselves under water. 


- The most sharp sense that dolphins have is the sense 
of hearing, since they can hear all kinds of sound. 


How can dolphins locate organisms and other t 


Humans Dogs Dolphins 


hings under water ? 


Dolphins use a property known as "echolocation" 
that depends on “echo" to determine the location of 
other living organisms and objects in the water. 


Echo is the bouncing back 
of sound waves when they 
hit a solid surface. 


> Let’s see how dolphin use the sense of echolocati 


A >) 
@ Dolphin produces sound waves 
that travel through water. 


a EESE A 


These waves hit objects then 
© bounce back to the dolphin in the 
form of echo. 


— 
( 

© Echo helps the dolphin to locate 
L 


its prey and other objects. 


Check your understanding 


> Put (v) or (x): 
1. Smell is one of the most sharp senses of dolphins. 
2. Echo helps dolphins locate their preys. 


sharp senses aatal yxls-Jl echolocation Bul gõgoll aos 
survive, nla echo suo 
locate olko sisa waves tlego 


on: 


Produced 
ound waves 


( ) 

( ) 
hit paba 
bounce (een) H 
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SENSES AT WORK 


Activity EÐ 


What Do You Already Know About Senses at Work ? 


>» Animal perceptions : 
- You have known that animals have senses like those of humans. 
- Each animal can use more than one sense for more than one purpose to adapt to 


its habitat, as shown in the following examples : 


Animal Senses The purpose 


Hearing and sight Avoiding danger 


Sight and taste 


c 
° 
2 
© 
E 
G 
= 
oO 


Smell and sight Recognizing friends 


Touch, smell, sight, 
taste and hearing 


Identifying objects 


Check your understanding 


> Put (v) or (x): 


1. The owl can search for food using its sight sense. ( Na ginthe Assessment Book 
2. The cat can avoid danger using its taste sense. ( ) 
Perceptions (uo! Joy! | adapt Sy avoid : A is 
(Purpose vèl recognizing cle S23] 
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Exercises on Lesson 1 


@ Understand O Apply @ Higher Thinking Skills 


i Choose the correct answer : 
1. To know if a cup of water is hot or cold, we need to use the sense Of aiast 


| a. sight. b. hearing. c. smell. d. touch. 
2. We can distinguish between water and milk through .......... 
a. taste and hearing. b. sight and hearing. 
c. smell and hearing. d. taste and sight. 
è 3. The sensory organs of a dolphin help it do all of the following, except .......... 
a. surviving. b. finding food. 
c. finding water. d. protecting itself under water. 


4. If there is some salt in a dish and some sugar in another dish, you can 
distinguish between them through the sense of.......... 
a. smell. b. taste. c. touch. d. hearing. 
e 5. The five senses of humans and animals are .......... 
a. sight, hearing, touch, smell, and movement. 
b. sight, movement, taste, touch, and smell. 
c. taste, touch, movement, hearing, and smell. 
d. sight, hearing, taste, smell, and touch. 
e 6. Echo helps bats and dolphins to locate .......... of their preys. 
a. the location b. the color 
c. the smell d. the taste 
e 7. Dolphins depend on their sharp sense of .......... to get food. 
a. sight b. taste c. smell d. hearing 


Put (v) or (x) : 
1. A human can identify music through ears which are the organs of sight. ( ) 


2. The Egyptian mongoose can communicate with its species by making 
sounds. ( ) 


3. The sense of hearing of dolphins is stronger than that of human. () 
4. We use our sense of smell to identify the color of a flower. ( ) 


e 
5. Skin helps human distinguish between the taste of different types of 
| food through the sense of touch. 


. Chameleon uses its tongue to taste food. 


orn ant 
w w ~~ 


6 
7. Foxes have sharp sense of taste to avoid dangers. 
8. Bats depend on camouflage property to find its food. 
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Exercises on lesson 1 


EJ write the scientific term of each of the following: 
1. The property that depends on the sense of hearing through which dolphins 
locate their preys under water. ( 


$ 
ED conpicte the following sentences : 


1. The dog uses the senses of ................ and oe in guarding. 

2. Ahuman can pay attention to an alarm bell in case of danger through the sense 
Of ern 

3. Dolphins have sharp sense of ................ , which they use to locate living 


organisms under water through the ................. property. 
4. We can identify the odor of flowers using the ................ sense. 
5. Echo is the bouncing off ................ waves when they hit a solid surface. 


e 
a Correct the underlined words : 


? 1. The dolphin has sharp sense of touch. ETER: ) 
| The dog uses its eyes to recognize odor of humans. Ceneri ) 


3. The fox uses its tail and ears to run away when it sees or hears 
its enemies. 
4. Dolphins and dogs use echolocation property to hunt. 


Give reasons for : 
è 1. The Egyptian mongoose make sounds. 


e 3. Dogs are used in guarding. 


¢ 4. Dolphins can hear all kinds of sound. (Cairo 2023) 


What happens to... ? 
? The sound waves produced by a dolphin when they hit an object under water. 
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E Arrange the following steps to illustrate how dolphins use their sharp hearing 
? to catch preys : 


= 


Look at the following pictures, then choose the correct answer : 


) The sound waves travel and hit the prey, then bounce back to the 
dolphin in the form of an echo. 

) The echo helps the dolphin locate its prey. 

) The sound produced by a dolphin is transmitted in the form of waves 


called sound waves. 


so = 


Animal (1) Animal (2) 
. The sharpest senses that animal (1) has are .......... 
a. touch and smell. b. smell and hearing. 
c. taste and sight. d. hearing and taste. 


Animal (1) uses one or both of its sharpest senses in each of the following 
situations, except .......... 


a. identifying friends. b. identifying food. 
c. recognizing strangers. d. tasting food. 
. The sharpest sense that animal (2) has is .......... 
a. hearing. b. taste. 
c. touch. d. smell. 


. Animal (2) uses its super sense in each of the following situations, except .......... 


a. locating objects under water. 

b. avoiding danger. 

c. detecting scents of living organisms under water. 
d. locating preys under water. 
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Activity æE Sensory Organs of Nocturnal Animals 


> Look at the following pictures, then put (v^ or (x) : 


@ Human can see everything clearly © An owl can see its prey in the dark 
inside a dark room. ( ) during nighttime. (SS) 


- You can hear the noise of something moving through the darkness, even you cannot 
see it clearly. 


- Some animals known as "Nocturnal animals" look for their food at night using their 
sharp senses. 
Nocturnal animals : 


They are animals that become active at night to look for their food. 


> Why do some animals become active at night ? 


1. In extremely hot places, the best time to look for food is nighttime, when 
it is cooler. 


2. Some animals hunt food that is only available at night. 


3. Some animals depend on darkness to hide from their preys and surprise them. 


> How can nocturnal animals hunt without much available light ? 


Super sensory adaptations of nocturnal animals allow them to navigate safely and 
find food in the dark, as shown in the following examples : 


nocturnal animal cl o> navigate Jal 
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1. Bats: 


- Bats depend on echolocation to find their food. 


Purpose: 
To help bats move around and find its food (preys) at 
night. 


Notes. i A NETI eaS S a A 
1. Both bats and dolphins use echolocation to find their food. 
2. Unlike dolphins, bats are nocturnal animals that can hunt at night. 


2. Owls : 


- Owls have very sharp sight and hearing senses. 
* Owl’s face : 
It has a bowl-shaped face with special type of 
feathers in its head. G.R. 
- To direct distant sounds into the owl's ears. 
* Owls’ large eyes : 
Its eyes allow the owl to see tiny and far-away 
movements of their preys. 
* Owl’s head : 
Its head has the ability to turn in all directions. G.R. 
- To search for preys everywhere. 


Purpose : 
To detect the movements and sounds of tiny distant preys. 


Check your understanding 


>» Choose the correct answer : 
1. The senses of .......... are from the very sharp senses in owls. 
a. hearing and smell b. sight and smell c. sight and hearing 


2. Which of the following animals are not a nocturnal animal ? 
a. Bat. b. Dolphin. c. Owl. 


bowl-shaped sleg JS feathers uy amplify maas direct azy 
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SENSES AT WORK 


Activity @ Bune Gaetoo a cin 


- Senses work together with the nervous system to gather information from the environment. 


- Mammals such as humans, elephants and dogs have the same structure of 
nervous system. 


The nervous system consists of : 


- The brain. - The spinal cord. - Nerves. 


The brain 


It is connected to the spinal cord. 


Its function : 
It is the main control center in the 
body. 


INSP 


me 
Wy YALL 


The spinal cord 


e 
y y - Itis a big nerve that runs through the 
Y YN backbone. 
YN - It is branched into smaller and smaller 
f y N A nerves. 
€ Its function : 
TAY It carries messages from the brain to 


the body parts and vice versa. 


Nerves are distributed throughout the 
body and connect the sense organs 
and the body parts with the brain. 


Their function : 
They carry messages from the brain 
to the spinal cord and other parts of 
the body and vice versa. 


Note : 


Some nerves are connected directly to 
the brain such as the nerves of eyes. 


Human nervous system 


nervous system oal jkl mammals ols nerves ylas? distribute öv 
gather gəz spinal cord usg ol backbone Gall sgal vice versa Avo yasal 
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Notes. sscsetennne 
4. The nerves transmit information from the sensory organs to the brain. 
2. The five sensory organs contain a special type of nerves known as sensory receptors, | 


Sensory receptors : 
They are nerves found in different parts of the body that are responsible for 
receiving information from the environment. 


> How does the nervous system work if you smell pizza ? 


1. The sense organ (nose) receives the information 
from the environment which is the pizza’s odor. 


a 


2. Then the sensory receptors of smell that are 
found in the back of your nose send specific 
signals along the nerves to your brain. 


V 


3. Once the information about the smell reaches your brain, the brain processes 
that information and determines the type of the food. 


Check your understanding 


>» Using the words bellow to complete the following sentences : 
(brain — processes — sensory receptors ) 


transfer send 
— > 
through specific 
A] signals to 
Nose Nerves Brain 
Receive information Transferring Processing 
1. The nose contains ............... that receive the odour of the food. 
2. The odour transfers to the brain through „a... 
3. The brain oe these information and determine the type of the food. 
transmit J) sensory receptors dus ollsiaue 
odor 455) signals ob Le] 
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Activity B Sensing the Environment 
y 


>In this activity, we will learn how structural adaptations and the nervous 
system work together to help the jerboa survive. 


Jumping jerboa : 
- The Egyptian jerboa is a desert rodent. 
- It searches for food at night. 


> Jerboa adaptations to the environment: 


Jerboa has large and 
sensitive ears, so it can 


detect even a quiet snake. i Sh N 
(Structural adaption) = 


Jerboa has long 


- Jerboa’s feet and toes have hair 


to help it grip the sand when it pn fi \ hind legs that 
hops and jumps. Egyptian Jerboa | enable it to jump 
- It hops in zigzag patterns, so it a long distance. 
can escape quickly from danger. | (Structural 
(Behavioral adaptation) , adaptation) 


> How do all parts of a jerboa’s body work together to avoid danger ? 
When a snake makes noise as it comes near a jerboa to hunt it : 


a network of nerves to its brain. 


ues 


Ome jerboa’s brain translates this message and alerts its legs to move. 


te 


The jerboa’s strong hopping legs start to jump away from the danger 
(the snake) in zigzag paths . 


9! he sensory receptors in the jerboa’s ears send a message through l 


jerboa Essl vlog grip hue hind ERNES 
rodent v8 zigzag patterns azzo wllee detect aaay 
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e The jerboa’s sharp sense of hearing and its strong legs for jumping work together 
with its nervous system to help it survive. 


e The whole response process of the jerboa running away from danger occurs in less 
than one second. The time taken by a jerboa to react to danger is known as 
the "reaction time”. 


Reaction time : 
It is the time taken by the body of a living organism to respond and react to different 
information from the environment (such as danger). 

> How does the jerboa respond to danger compared to a human ? 


e Both human and jerboa avoid danger by relying on sensory receptors, nerves and 
a brain to sense and communicate messages. 


e Both human and jerboa move quickly away from danger for their safety. 
Examples: 


nae 


- Jerboa hops in zigzag patterns, so - Human moves quickly his hand away, 
it can escape quickly from danger. when it touches the spines of a cactus 
plant. 


Check your understanding 


> Put (VW) or CF): 
1.Whena jerboa feels unsafe, its brain sends messages to its legs 
through its nervous system to run away from danger. ( ) 
2. The reaction time is the time taken by a jerboa to respond to danger. ( ) 
3. Jerboa’s hind legs are short to help it jump long distances. ( ) 
e Assessment Book : 
alert yov/au reaction time  4Plo2) spines Jigal cactus sal! 
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Exercises on Lesson 2 


@ Understand O Apply @ Higher Thinking Skills 


Choose the correct answer : 


1. The senses you depend on to find a small radio that produces low sound in 
a dark room are .......... 


a. hearing and smell. b. touch and taste. 
c. smell and taste. d. hearing and touch. 

e 2. The responsible system for moving your hand away from danger, such as 
touching a hot cup of tea, is the .......... system. 
a. digestive b. respiratory c. nervous d. urinary 

e 3. When snakes make a noise, the sensory receptors found in jerboa’s .......... send 
a warning message to the brain. 
a. ears b. nose c. feet d. teeth 

e 4. The brain is the main control center in the body, so it can deal 
with .......... at the same time. 
a. two senses only b. three senses only 
c. four senses only d. all the five senses 

e 5. Animals that become active at night are called ........... (Cairo 2023/Gharbia 2022) 
a. diurnal animals. b. nocturnal animals. 
c. extinct animals. d. endangered animals. 

6. When your hand touches the spines of a cactus plant, it is withdrawn in .......... 

a. less than one second. b. one minute. 
c. two minutes. d. one hour. 

è 7. When a jerboa hears the sound of a moving snake, it .......... 


a. remains standing in its place. 
b. jumps to hunt the snake. 
c. makes sounds to frighten the snake. 
d. jumps quickly to run away from the snake. 
98. The organ that processes the information collected through the sense of sight 


1S! eaa 
a. the spinal cord. b. nerves. 
c. the brain. d. eyes. 
%9, The nervous system of mammals consists (o) ET (Cairo 2022) 


a. the brain only. 

b. the spinal cord only. 

c. nerves and the spinal cord only. 

d. the brain, the spinal cord and nerves. 
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e 10. Both the spinal cord and nerves .........-. 
a. are located in the brain. 
b. are located in the small intestine. 
c. transmit messages from the brain to all parts of the body only. 
d. transmit messages from the brain to all parts of the body and vice versa. 
© 11. Which of the following choices explains how the body reacts to the smell of 
food in the correct order ? .......... 
a. Brain ——» nose —— nerves. b. Nose ——» brain ——» nerves. 
c. Nerves ——» brain ——» nose. d. Nose ——» nerves — brain. 
© 12. The correct order for a bat to locate a mosquito using echo, is ........... 
a. mosquito makes a sound ——+ reaches the bat ——> returns to mosquito. 
b. bat makes a sound — reaches a wall —>» returns to mosquito. 
c. mosquito makes a sound — reaches a wall ——+ returns to mosquito. 
d. bat makes a sound — reaches the mosquito —> returns to bat. 


. Owls have all the following properties to sense distant preys that make low 


( 
= 
Ww 


sounds, except ........... (Menofia 2022) 


a. large eyes. 

b. a bowl-shaped face. 

c. a head that turns in all directions. 
d. weak sense of hearing. 


14. The owl's large eyes and bowl-shaped face are considered as .......... adaptation. 


a. only structural 
b. only behavioural 
c. both structural and behavioral 
d. neither structural nor behavioral 
e15. Flying bats don't hit different objects at night because they can ........... 
a. see them clearly in darkness. b. touch them. 
c. smell them. d. hear the echo reflected from them. 
©16. Some animals become active during the night due to the following reasons, 
except that ........... 
a. the night is characterized by the cool weather. 
b. the night is a good time for relaxation and rest. 
c. the night is quiet, so that they can hear preys. 
d. the night is a time when preys are available. 
17 . Both bats and mosquitoes are active during night. Which of the following 
statements is correct ? ........... 
a. Both can swim well. b. Both can run fast. 
c. Bats prey on mosquitoes. d. Mosquitoes prey on bats. 
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Choose from column (B) what suits it in column (A) : 


e (1) 


(A) 


1. Bat 


2. Owl 


3. Jerboa 


movements of rats. 


hitting insects. 


(B) 


. It is a flying nocturnal animal that can hear the quiet 


. It is a desert rodent that has large and sensitive ears. 
. It is a non-flying mammal. 
. It is a flying nocturnal animal that sound reflects to it after 


1. Sensory 


2. Nerves 
3. Brain 


4. Spinal cord 


(A) 


receptors 


. It is the main control center in the body. 

. They are electrical impulses that reach the brain. 

. It is found in the backbone and helps transmit messages 
between the body and the brain. 

. They are found on the sensory organs and the first to sense 
the surrounding environment. 

e. They receive information from the sensory receptors. 


Put (v) or (x) : 
Animals that active during the daytime are called nocturnal animals. ( 


i 


2 
3. 
4. The owl depends on echo to determine the location of preys within 


. The Egyptian jerboa lives in forests. 


The Egyptian jerboa has large ears which help in sensing the snakes. ( 


the grass or beneath the snow. 


A bat makes sounds that hit insects and then bounce back to it, so 


the bat can locate them. 


The body senses and systems work separately when animals run away 


from their enemies. 


Some animals have abilities that humans do not have, and these abilities 


are called super sensory adaptations. 


and send it to the brain. 


. The sensory receptors in the eyes receive the sound produced by a radio 
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e 9. The Egyptian jerboa can jump for long distances depending O 


n its long 


hind legs. (Kafr El-Sheikh 2022) ( 
© 10. Hopping of the jerboa in zigzag patterns to run away from danger is 

considered as a structural adaptation. ( 
© 11. The spinal cord is the main control center of the body, which helps carry 

messages from and to the brain. ( 


12. The heart and eyes are connected to the brain through blood vessels that 
| transmit information in the form of electrical impulses. ( 
913. The large ears of jerboa is an example of structural adaptation. ( 
baa. The habitat of the jerboa is similar to that of the polar bear. ( 
© 15. The tongue is the sensory organ responsible for taste, which sends messages 

( 


to the brain to be processed, then identifying the food type. 


| Write the scientific term of each of the following : 


e 1. A group of different animals that look for their preys at night. (See. 
èe 2. A desert rodent with a small body, large ears and long hind legs. (Ga...) 
è 3. A property by which a bat can locate its prey insects through 

the sound reflected from them. ( Sees 
e 4, An animal that can turn its head backwards, and has a bowl-shaped 

face and large eyes. (Giza 2022 / Cairo 2023) (...ceccccccccceen ) 
e 5. Asystem that controls all the body functions, and nerves are one 

of its parts. (Gairo 2022) (o-se: ) 
ə 6. The organ responsible for processing information transmitted to it. (...........--. ) 
l 7. An organ composed of a group of nerves located in the backbone, 

and sends messages from and to the brain. (Gear EE ) 
ə 8. Organs include the eyes, nose, ears, tongue and skin, and they receive 

information from the surroundings and send it to the brain. (raihan ) 
e 9. A type of nerves in the sensory organs that is responsible for 

receiving information from the environment. EET ) 


10. The time taken by an organism’s body to respond to different 
reactions. (Sharkia 2022 / Luxor 2023) (ce... ) 


Complete the following sentences : 
1. Echolocation is used by some animals such as ............... and oe. 


e 
| aa 
o 2. The brain is connected to a group of nerves that passes through the backbone 
| which is known as the ........... 
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adaptation. 


and oo. 


. An owl can see everywhere by turning its ........... 


a chameleon can see everywhere by moving its 


Exercises on lesson 2 


. Hopping of the Egyptian jerboa in zigzag patterns is considered as a................ 


. Owls can detect the places of their preys by using the sharp senses of ............... 


(Cairo 2023) 


in all directions, while 
in opposite directions. 


. The presence of hair on a jerboa’s feet and toes is a ................ adaptation. 
. If you see a cat, you have received this information through the sensory 


receptors in your ........... , then the nerves send a signal to yout ........... to identify it. 


where both of them have large ................ 


. The Egyptian jerboa has long ................ to help it 


has hair on its feet and toes to help it ................ 


. The Egyptian jerboa and the fennec fox have an excellent sense of .......... : 


. When hearing an alarm ring, the sensory receptors that are found in the .......... 


send a message through a network of nerves to the ............... which determines 


what to do to avoid danger. 


in a very short time called the ................ 


. When the Egyptian jerboa is in danger, it starts to run away, this action occurs 


Correct the underlined words : 


1. 


The digestive system delivers messages through a network of 


nerves around all body parts. 


3. The spinal cord passes through the mouth. 


information is the heart. 


. Ajerboa’s feet and toes are covered with feathers. 


away slowly. 


. Tongue is the sensory organ that is responsible 


is called camouflage. 


. The long hind legs of jerboa are considered as behavioral adaptation. 


(Damitta 2022) (...ccccsceccesseseeee ) 


. The organ that is responsible for receiving, processing and responding to 


. When your hand touches the spines of cactus plant, you move it 


for smelling sour lemon. 


. When a bat sends a sound against a wall, it returns to it. This phenomenon 
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. The sense of sight of owls is weaker than that in bats. | AE IEEE ) 


UNIT lal CONCEPT 2 


Give reasons for : 
ə 1. Animals that live in hot regions become active at night. 


What happens if ... ? 


1. Bats lose the ability to hear by using echolocation property. 
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Exercises on lesson 2 


fol Look at the opposite figure, then answer the questions below : 


e 
a. What does the figure represent ? 


c. Complete : 


1. Number (.............02.. ) is found inside the backbone of 
the human body. 


2. Number (.................. ) represents the main control center in 
the human body. 


3. Number (.........0........ ) spreads all around the human body parts. 


Arrange the following sentences according to how the body parts of Egyptian 
? jerboa act to avoid danger: 


Cate ) The brain alerts the jerboa’s legs to start moving. 

(esseni ) The brain processes the message telling there is a danger. 

(sas ) Ajerboa hears a snake moving towards it. 

losga ) The jerboa jumps in zigzag paths to run away from the danger. 

(esu ) The sensory receptors that found in jerboa’s ears send a message to 
the brain. 


109 


Scanned with CamScanner 


Activity EA How the Nervous System Works 


> Choose the correct answer from those between brackets : 
1. The nervous system gathers information about what is going on inside and outside 


the body and sends this information to the .................+ (blood vessels — brain) 
2. The nervous system is connected by .........:::eee eee that transmit messages 
around the body. (muscles — nerves) 


Functions of the nervous system : 


1. It gathers information through the sensory organs like the eyes, ears and skin. 
2. It makes sense of (translates) these information through the brain. 
3. It tells the body what to do according to these information. 


When the ears pick up sound waves coming from 


a chirping bird. 


The nerves in the ears send a message to the 
brain, which translates these sound waves. 


avs 


Then, the brain sends a message to the body 
about what to do, such as turn to look for the bird 
on a tree. 


©) Notes {os DETTE EN Ses ae nye ee 
1. Some messages, called "reflexes", are so fast that you cannot realize it such as 
f moving your hand away when touching a very hot cup of tea. 
_ 2, Other messages are sent from and to the brain automatically, like the signal to breathe. : 


Check your understanding 


>» Complete the following sentences : 
1. The nervous system sends information through „sse. to the 
to be processed. 
2. Collecting information about what happens inside and outside the body is one 


of the functions of the .........u... system. 
transmit Jaz pick up bal reflexes AuSeioll Jeil 994 
muscles wac chirping 4555; 
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o activity B Describing the Nervous System 


p From the previous activity, we conclude that : 


e The parts of the nervous system work together to : 
- Sense the environment by sensory organs (such as eyes, nose, mouth ... etc.). 
- Process the information to decide the best action by brain. 
- Send messages to the body parts by nerves to react to these information. 


e Without all of the parts of the nervous cw the person might not receive, send 
or react to the information. 


Check your understanding 


> Read the sentences that describe the nervous system, then write 
the correct term from the word bank in each blank : 


brain — reflexes — nerves — spinal cord — sensory receptors. 


1: ThE iaki is like the command center for your body. 
2. The big nerve that passes through the backbone is called the ................... 
3. Messages are carried by .................. to and from the brain. 


4. Messages sent by the nervous system that are often so fast that you do not 
think about them are called 0.0.0.0... 


§. Thevetia are the nerves that lie in different places of the body and are 
responsible for receiving information from the environment. 


In the Assessment Book : 


Process læ receive sau [111 
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@ Understand © Apply ® Higher Thinking Skills 


1. 


| 
| 


112 


Choose the correct answer : 


Your sensation of hot weather depends on sensory receptors in the 


a. eyes. b. nose. c. ears. d. skin. 
Recognizing thunder and lightning depends on the senses of .......... 
a. hearing and sight. b. sight and smell. 

c. hearing and touch. d. hearing and taste. 


Closing your eyes quickly when strong light rays fall on them suddenly 
represents .......... 


a. inhalation. b. reflex. 

c. countershading. d. camouflage. 

The nervous system gather information from the environment through .......... and 
then process them by .......... 

a. brain — nerves. b. nerves — sensory organs. 

c. sensory organs — brain. d. spinal cord — brain. 


. You opened the door of your house when you heard the doorbell. Which of the 


following statements explains the sequence of messages inside your body in 
this situation ? .......... 

a. Ears ——» brain —>» hand. b. Ears ——> hand — brain. 

c. Brain ——» ears ——~ hand. d. Brain ——> hand —— ears. 


. You pass the football to a player in your team. Which of the following 


statements explains the sequence of messages inside your body in this 
situation ? .......... 

a. Feet ——» nerves ——> brain. b. Nerves ——> brain —> feet. 

c. Nerves —— feet ——> brain. d. Brain ——> nerves —— feet. 


. If you smell smoke from something burning nearby, then you realized you had 


to move away fast. This means that there is an integration between the .......... in 
this situation. (Alexandria 2022) } 
a. digestive system and respiratory system 

b. digestive system and nervous system 

c. respiratory system and nervous system 

d. nervous system and urinary system 


. All the following are from the importance of the nervous system in mammals, 


a. gathering information. 

b. pushing blood through blood vessels. 

c. sending signals to the body parts to react. 
d. translating information. 
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2) Put (v) or (X) : 
i ; 1. The brain sends automatic signals so that we can breathe. ( ) 
e 2. Blinking when something becomes near to your eyes is an example 
of reflexes. (€ ) 
e 3. Parts of the nervous system work together to gather and process information, 
then send signals. (€ ) 
4. Your fingers send signals to the brain to distinguish between smooth and 
| rough objects. ( ) 
; 5. Sensory organs are responsible for processing information. (, =) 
è 6. The function of the digestive system is distinguishing between hot and cold 
things. ( ) 


e 7. The nerves inside the body connect all parts of the nervous system together. (  ) 


EJ write the scientific term of each of the following : 
è 1. It delivers messages between the spinal cord and different body organs. 


(ansesgistacteets ) 
e 2. The organs that receive information from the surrounding environment. 

( (eee. ) 
èe 3. The sensory organ that can distinguish between sharp and rough voices. 

(ng Goteats ) 
° 4. A sense by which you can recognize the sour taste of lemon. (..........-eeeeeeeees ) 
° 5. They are messages sent by the nervous system that are often so fast that you 

cannot realize them. (SES eee eee ) 


Complete the following sentences : 


è 1. The we is the organ that sends information to the brain when you smell 
a perfume 

9 2. The spinal cord is a big ............... that passes through the ............... of the human 
body. 


3. If you come near your dog, its nose sends a message through the nerves to its 
l E alerting it that you are coming. 
? 4. When you touch a very hot object, your hand moves away quickly, this action is 
known as ............... (Giza 2022) 
5. When you hear a train horn, ............... in the ears send a message through 
a network of nerves to reach the ............... 
ankeaa is the organ that is responsible for gathering surrounding sounds, 
while the ............... is the organ that is responsible for gathering different odors. 
. When an owl hears the sound of a prey, sensory receptors in the ............... send 
information through nerves to the ............... to be processed. 
8. When someone cannot hear clearly, this means that he has a problem in his 


—o——_o. 
~N 
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UNIT CONCEPT 2 


Correct the underlined words : 


1 4. The muscles in the sensory organs within your body are responsible for 


receiving information from the surrounding environment. (Grena ) 
2. When your eyes are closed, you can distinguish between your brother’s 

voice and your friend’s voice, depending on your sense of sight. (......-eieteeriecesen ) 
3. The spinal cord is responsible for processing sound waves coming 

through ears. E E E ) 
Cross out the odd word : 

? 1. Smell — Taste — Eyes — Hearing. RPE ATENTE ) 

2. Eyes — Nose — Skin — Taste. EEEE EA ) 
3. Spinal cord — Lungs — Nerves — Brain. (See re ) 


a 


oO 
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Give reasons for : 
4. Humans can recognize the sounds of different musical instruments. 


What happens if ...? 


4. The spinal cord became absent from the components of the nervous system. 


Part (1) Part (2) Part (3) 
1. These body parts belong to the .......... system. 
2. When you touch a freezing bottle of water, part number .......... in your hand 


sends a message through part number .......... to reach part number 
tells you that this bottle is very cold. 


Limon which 
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Exercises on lesson 3 


You have some pictures of different parts of the human body. Write down the 
° organ number in front of the system to which it belongs in the following table : 


r 


1. Digestive system : 


2. Respiratory system : 


3. Nervous system : 
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aA 9 How Animals use Communication Systems 


> Put (v) or (x): 
1. Humans only can communicate with each other by sounds. ( ) 
2. Some animals produce different sounds to send messages to each other. ( ) 


e Technology systems allow humans to communicate with each other through : 
- Making phone calls. 
- Sending text messages and e-mails. 


e Animals don’t use technology systems as we do, but they can still use other systems 
to communicate with each other. 


e We will study ants and humpback whales as examples of these animals. 


Ants: 


e Ants live in colonies that contain thousands 
of individuals. 


e Groups of ants within a colony have different roles, 
where they have developed systems that help them 
divide their work among themselves, so there are 
nurse ants, scout ants and soldier ants. 


How do groups of ants communicate with each other ? 


When the food is low, nurse ants send smelly messages to scout ants 
which are responsible for locating food. 


W? 


The scout ants respond by sending a smelly message to alert the ants 


where to find the food. 


ÜNote — z ee ee 
i 
The soldier ants also use smelly messages to communicate if there is danger nearby. 


calls oWo developed systems ëshioäaksf nurse ants Jaloe nearby agao l 
scout ants SLAI Jal individual »ô soldier ants Jel əs> responsible for os dg 
colonies obozwuo role 399/ååb9 alert NB] zias 
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SENSES AT WORK 


Humpback whales : 


e Humpback whales sing under water to 
communicate with each other, where they 
sing a wide range of notes (tones) and 
a series of songs. 


e The songs of humpback whales have 
different sounds depending on the 
season, where : 


In summer 


- It is the mating season. - It is the feeding season. 


- Their songs have high-pitched sounds | - Their songs have low-pitched sounds 
which travel better through cold water. | which travel better through warm water. 


Notes 
1. High-pitched sounds such as the sharp voice of a woman. 


Check your understanding 


>» Complete : 


1. When the food is low, ................0+ ants send oo (Oe eee ants 
which are responsible for locating food. 
23 WiC hess ants use smelly messages if there is danger nearby. 


» Choose the correct answer : 


1. The rough sound of humpback whale is ...........-.-.-.--.--. pitched sound. 
a. high b. low c. soft 
2. The songs of humpback whales have 4 ...............0006 pitch in winter. 
a. higher b. lower c. rough 
Series Aigie / dlulu sharp əal>/&ő low-pitched sound — sd)! [Addo 5go 
mating esha feeding 4isJl rough Bile | ytd 


Scanned with CamScanner 


UNIT CONCEPT 2 


svn S | [E)| [inaction 


Technology Inspired by Nature 
> Bats use sound in some purposes such as : 
— Communicating with each other. 
— Getting information about their surroundings using their hearing sense. 


How does the bat use its ears for echolocation to get information 
about its surroundings in the dark ? 


The sound hits something 
--->(2) nearby the bat and reflects 


: back to it in the form of "echo". 
Bat makes a 
high-pitched sound. 


Bat listens for the echo 
(reflected sound). 
¢ 


So, bat knows that there 
is something nearby. 


- Scientists have been inspired (get benefited) by the adaptation of bat echolocation 
to find ways to help blind people detect their surroundings, where : 


foe have created a special cane that emits | ki $ 


Bat Inspired technology : 


a high-pitched sound just like bats do. 


ats 


As a blind person is walking with this special cane, an 
echo of this high-pitched sound is picked up by this 
special cane. T 


The echo is turned into vibrations that the person can 
feel with his thumb. 


The vibrations of the special cane tell the blind person 
the direction of the obstacles and objects around him. 


inspired ol>gime obstacles öls special cane aol las 
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Q Note LE New a OD ere ne Esser 


Humans cannot hear the high-pitched sounds produced either from bats or the special 


> In this table we can summarize the similarities and differences between the 
special cane of blind person and bat echolocation. 


Special cane of blind person 


Similarities 

- The special cane of blind person and bats emit a high-pitched sound that 
bounces off objects as an echo. 

- This special cane and bats receive the echo that can tell how far away objects are. 


Differences 
- This special cane picks up an echo - Bats pick up an echo from the sound 
from the sound it emits and changes they emit but they don’t change it into 


it into a vibration that can tell the blind vibrations. 
person where objects are around him. 


Check your understanding 


>» Put (v) or (x): 
1. Bats make low-pitched sound and then listen for an echo. ( ) 
2. Bats can change the echo into vibrations. ( ) 


In the Assessment Book : 


Review on Concept (1.2) 


To review this concept look at the Assessment Book 
"Part 2 : Final Revision”. 


similarities oleis differences oles! (119) 
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Exercises on Lesson 4 


@ Understand © Apply @ Higher Thinking Skills 


Choose the correct answer : 
è 1. Sending smelly messages when there is a shortage of food is the role 


a. queen ants. b. nurse ants. c. scout ants. d. soldier ants. 


e 2. Locating food is the role of ........... 
a. queen ants. b. nurse ants. c. scout ants. d. soldier ants. 


e 3. Alarming the colony from dangers is the role of ........... 
a. queen ants. b. nurse ants. c. scout ants. d. soldier ants. 
. Humpback whales sing during ........... months, which is the mating season. 
a. winter b. summer c. spring d. autumn 
e 5. Sense organs collect information and send signals to ........... for processing and 


6 
A 


understanding. (Port Said 2022) 
a. hands b. legs c. brain d. stomach 
e 6. Bats use their ........... to get information about their surroundings in the dark. 
a. nose b. tongue c. eyes d. ears (Gharbia 2022) 
e 7. Echolocation in some animals is the use of ........... pitched sounds for finding food. 
a. medium b. low c. very low d. high 
E Boue use echolocation by bouncing high-pitched sounds in the air. 
a. Bats b. Dolphins c. Whales d. Snakes (Alex. 2023) | 
e 9. The echo is turned into ........... that a blind man can feel in his thumb while 
holding his special cane. 
a. vibrations b. light c. heat d. water 
10. The blind person’s cane and ........... emit a high-pitched sound that bounces off 
objects forming an echo. 
a. lizards b. polar bears c. bull sharks d. bats 
e11. Songs of humpback whales in winter are characterized by each of the following 
except ........... 
a. having high-pitched sounds. b. travelling better through cold water. 
c. having soft sounds. d. having low-pitched sounds. 


12. All the following sentences describe humpbacks' life, except ........... 
a. they can communicate in cold and warm water. oy 
b. they mating in winter months. 
c. they have a weak hearing sense. 
d. they communicate with each other through sounds. 
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e10. Humpback whales can sing under water. 
e 11. Sense organs can decode the information that is sent by the brain. ( 


Exercises on lesson 4 


Choose from column (B) what suits it in column (A) : 


4. Nurse ants a. are responsible for reproduction and laying eggs. 
2. Scout ants b. are responsible for warning from dangers. 
3. Soldier ants c. are responsible for locating food. 


d. are responsible for sending smelly messages when the 
amount of food decreases. 


Put (v) or (X) : 
1. It is impossible to design technology inspired by the adaptations of some living 
organisms around us. ( 
2. A special cane is invented to help a person who has lost the sense of hearing. (  ) 
3. The sound pitch from a blind person's cane is too high for humans to hear. ( 
4. Echo is turned into light that a blind man can feel while holding his 
special cane. (€ ) 
5. Bats have the ability to change echo into vibrations just as the canes 
of blind persons do. ( 
6. Animals use technological systems as we do. ( 
7. Animals communicate with each other by using different senses. ( 
8. Humpback whales communicate with each other through flashing. ( 
9. Humpback whales produce more than one type of songs. (Giza 2023) ( 


Correct the underlined words : 

1. Groups of ants within a colony have similar roles. 

2. Scout ants are responsible for alarming the colony in danger. 

3. Humpback whales have similar sounds according to the season. 
4. Humpback whales produce low-pitched sounds in winter. 

5. Low-pitched sounds travel better through cold water. 


Write the scientific term of each of the following : 
1. Aseason in which the humpback whale produces high-pitched sound. 
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3. 


0. 


Small living organisms that live in colonies and communicate with 


each other by smelly messages to perform different roles. eee ae ) 
. Agroup of ants which is responsible for sending smelly messages 

when there is a shortage of food. (Alex. 2023) (oooi. ) 
. Pitched sounds which travel through cold water better than through 

warm water. EOAR ETAN, ) 
. Pitched sounds which travel through warm water better than through 

cold water. (rennen ) 
. Sense organ that can detect sound energy. ( ENEE ) 
. Sense organ that can detect light energy. (Giza 2022) (ossmassdnd ) 
. A living organism that can fly and depend on the echolocation property 

to get information about its surroundings in the dark. RQironseaon ) 

A simple tool (device) used by blind people to walk safely. E ) 


Complete the following sentences : 


1. 


. A group of ants sends 


Bats and the special cane of blind people are similar in using .................. 
property to locate objects. 
messages to communicate with each other. 


. Ants use their sense of .................. to communicate with each other. 
. Ants within a colony are divided into several groups such as .................. ants, 


Leena ants and .................. ants, where each group do a specific role. 


. Humpback whales communicate with each other by using the sense of 


A , where they sing a wide range of .................. and a series Of «0.0.0.0... 
(Minia 2023) 


. In winter months, the songs of humpback whales have .................. pitched sound, 


because these sounds travel better through ................. water. 


Fo [i Aa AAAA months, the songs of humpback whales have .................. pitched 


sound, because these sounds travel better through warm water. 


. Humans can communicate with each other where ears of human detect 


PaE AEn energy and eyes of human detect .................. energy. 


. Ants are similar to the .................. tree in that both of them send a smelly 


messages for communication. 


10. The echo that is picked up by the special cane of a blind person is turned into 


Presse that the person can feel them with his thumb. 
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Exercises on lesson 4 


n Give reasons for : 


e 1. The nurse ants send smelly messages to scout ants. 


2. The soldier ants use smells in their communication. 


3. The songs of humpback whales have high-pitched sounds during winter months. 


5. The echo that is picked up by the special cane of blind people is turned into 
vibrations. 


E what happens if... ? 


1. The smell sense of ants becomes weak. 
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Model Exam § ae 


on Concept (1.2) 
ED (A) Choose the correct answer : (5 marks) 
1. Senses that can distinguish between milk and water are ........... 
a. taste and sight. b. smell and hearing. 
c. sight and hearing. d. taste and hearing. 


2. Bats can fly without hitting walls because they can ........... 
a. hear the echo reflected from them. 
b. touch them. 
c. see them clearly at night. 
d. smell them. 


3. When your hand touches the spines of a cactus plant, it is withdrawn in ........... 
a. one minute. b. two minutes. 
c. more than one hour. d. less than one second. 


4. Brain, nerves and sensory receptors are parts of the nervous system, where ........... 
a. only sensory receptors work individually. 
b. only the brain works individually. 
c. they work together with each other. 
d. they work separately from each other. 


(B) Give a reason for : 
The Egyptian jerboa has long hind legs. 


(A) Correct the underlined words : teawitl 
4. When you hear the fire alarm, your eyes send a signal to the brain. 


2. The spinal cord is responsible for processing the information 
coming through ears. 
3. The dog has sharp senses of smell and taste. 


4. The sense of sight in bats is stronger than that in owls. , AE B ) 


(B) What happens if... ? 
Owls cannot turn their heads in all directions. 
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SENSES AT WORK 


E (+) Write the scientific term of each of the following : (5 marks) 
1. Aliving organism that can fly and depend on the echolocation property to get 
information about its surroundings in the dark. ees ) 


2. Aseason in which the humpback whale produces low-pitched sound. 


3. Sense organ that can detect light energy. honani ) 


4. A group of messages sent by nervous system that are often so fast that you 
cannot realize them. (OER S. ) 


(B) Mention two devices that humans can use to communicate with their 
surroundings, where their ideas are inspired from some animal adaptations. 
And then mention the name of these two animals. 


Devices Inspired from the adaptation of 
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Model Exam Ø 
on Concept (1.2) 


D (A) Write the scientific term of each of the following : (5 marks) 
1. The time taken by an organism's body to respond to different information 
around it. (encconanimasoa ) 
2. A sense by which you can recognize the sour flavor of vinegar. (.....-+ 1... ) 
3. Asystem that controls all the body functions and nerves are one of its parts. 
(orne ) 
4. The organ which receives and processes the messages sent from the sensory 
receptors that are found in a jerboa’s ears. (eein ) 
(B) Look at the opposite figure that shows the = 


structure of the human nervous system, then 
answer the questions : 


1. Which part spreads all around the human body ? os sa ees) 


Nerves 


2. Which part is found inside the backbone of 
the human body ? 


3. Which part represents the main control center in 
the human body ? 


(A) Complete the following sentences : (5 marks) 
1. The ii is the organ that sends information to the brain when you smell 
the scent of a perfume. 


2. Ants use their sense of ........... to communicate with each other. 


3. Hopping of the Egyptian jerboa in zigzag patterns is considered as a ........... 
adaptation. 


4. Owls can detect the places of their preys by using the super senses of ........-.- 
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SENSES AT WORK 


(B) Order the following statements which explain how the brain processes 
information : 


lein ) The brain sends a signal to the muscles to move to start the race. 
(incomes ) Hearing the whistle sound to start the race. 
‘ ee ) The brain processes information. 
ETAT ) The nerves of the ears send a signal to the brain. 
E (A) Put (V) or (x) : (5 marks) 
1. Animals use technological systems as we do. (€) 
2. Humpback whales communicate with each other through flashing. ( 


) 
3. The sound pitch from a blind person's cane is too high for humans to hear. (  ) 
4. Echolocation is a type of communication between owls. ( ) 


(B) What happens if ... ? 
The amount of food in ants colony decreases. 
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By the end of this concept, 
your child will be able to: 


« Describe how light transfers 
energy across distances. 


« Develop a model that describes 
how the behavior of light 
enables the eye to see objects. 


. Explain how adaptations 
help some animals gather 
information in the dark. 


+ Argue, using evidence that 
light allows for the transfer of 
information through systems 
communication. 


7 


Key vocabulary 

e Feature e Light 

e Matter e Opaque 

e Eye pupil e Reflection 
e Transparent 


e Transferring information 
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Notes For Parents On Concept (1.3) 


Lessons | Activities 


Activity 1 


Activity 2 


What you should do with your child 


Discuss with your child how the vision process occurs in humans and 


animals. 


Discuss with your child how humans and fishing cats see things in 
low-light places. 


Activity 3 


Explain to your child the meaning of "sources of light" and mention some 
examples of them. 


Activity 4 


Activity 5 


Let your child do an experiment to know how light interact with different 
types of materials. 


Discuss with your child the meaning of opaque and transparent objects, 


and how the reflected light depends on the smoothness of the reflecting 
surface. 


Activity 6 


Activity 7 


Discuss with your child the way through which firefly beetles 
communicate. 


Let your child classify the different types of communication used by 
humans, animals or both of them. 


Activity 8 


Explain to your child the meaning of “code” that humans can use to 
transfer information. 
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__ Fishing cat 


f 
ae ER erence 
- In the previous concept, you have learned that animals have senses like humans. 


* Humans and animals have nerves that send information from the sense organs to 
the brain for processing information. 


Do you know what is the organ that is affected by light in humans 
and animals and how they can see things in low-light places ? 


- The eye is the sense organ of sight that is affected by light in humans and animals. 
- Humans need more light in low-light places to see clearly. 


- Some animals such as fishing cat can see better than humans in the low-light places. 


> In this concept, we will study : 
* Some animals that can hunt in the low-light places. 
e Light is a form of energy. 
e Some special structures in the eyes of some animals. 
e Reflection of light. 
e How we can see different objects around us. 
e How some living organisms use light in communication. 


staa by a T A pu 
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CONCEPT 3 


Activity B Hunting with Night Vision 


> Look at the opposite picture, then put (v^ or (x): 


1. Eye is the sense organ that humans depend on 
to see the surroundings. ( ) 


2. Presence of sound is important for humans to see 
the surroundings clearly. ( ) 


Night vision in humans : 


e Human eyes need more light to see well in the low-light places. 


¢ Without more light humans would need a device known as hi 3 


"night vision goggles" to see in the dark. : 7 
Night vision goggles 


Night vision in animals : 
* The structure of eyes of some animals help them see in the dark such as the fishing cat. 


The fishing cat 


- Itis a wild cat and considered as one of nocturnal 
animals that hunts for food at night. 


- The fishing cat's eyes seem to glow in the dark 
because : 
1- It has a mirror-like membrane at the back of its eyes. 


2- When the light enters the fishing cat's eyes, it bounces (reflects) off this 
membrane, allowing its eyes to collect more light. 


- This structural adaptation of the fishing cat's eyes, is found in all cats and allow 
them to have excellent night vision to hunt in the low-light places. 


clearly zoos wild w reflected off vasa 
surroundings Abo! cI hunt xha excellent juos 
night vision goggles 4l al obt mirror-like membrane Sfo duty clit 
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LIGHT AND SIGHT 


The ability of humans and nocturnal animals to see in the dark: 


Humans Nocturnal animals 


Small eye 


* Eye pupil Opens narrower Opens wider 
(to allow more light enter 
their eyes) 


eye pupil eye pupil 


Human eye Cat eyes 


Ü Note 
Some nocturnal animals can see in the weakest light levels, but in complete darkness 


| they depend on other senses such as hearing and smelling that help them to hunt their 
| preys and to avoid their predators. 


> What happens if ... ? 
The fishing cat eyes have no mirror-like membrane. 
It cannot see clearly and hunt at nights. 


Check your understanding 


> Put (v) or (x): 
1. The type of adaptation in the fishing cat to see in the low-light places is 
a behavioral adaptation. (ac) 


2. All cats have a mirror-like membrane in their eyes. ( ) 
> Choose the correct answer : 
If the human eyes contain a mirror-like membrane, so his eyes ..............0 
in the low-light places. 
a. gather low amount of light b. need a night vision goggles 
c. appear black d. appear bright 
Bash 


eye pupil ol gbafa 6s wider 


> 
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UNIT | 3 


Activity ED What Do You Already Know About Light and Sight ? 


Sources of light : 


A source of light : 


It is something that emits (gives off) its own light. 


g à 
| Examples of |) 
ņ{ sources | 
` oflight 4’ 
~~ S P c 
ee IT” 5 
Flashlight Ee Fire 


There are other objects that don’t emit light, but they reflect the light falling on 
them, so they are not considered as sources of light such as : 


i 
; The moon (reflects the sunlight) The mirror (reflects the flashlight) 
emit &4y reflect 
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LIGHT AND SIGHT 


How we see: 


When the source of light emits its own light rays they fall on objects, the light rays 
bounce off these objects and reach our eyes, so we can see these objects, 
as shown in the picture below : 


From the previous explanation we conclude that : 
Light : 


Itis a visible form of energy that travels in the form of waves. 


GNote AR UOREI Seat ailants iiaea apeisstedeseeesepssajyane nis eeuseasireeseeperseuneensnseee sre ererepagenstnensugenensntenpanennnnaeenna ~ 
| in complete darkness, we can’t see anything because without light bouncing off 
: the objects into our eyes, everything will look black. 


Check your understanding 


> Complete : 
There are many sources of light SUCH aS ..........-.-----e ere aoe and 


> Put (v) or (x): 
1. The light falling on objects bounces back to reach the eye so that we 
can see these objects. ( ) 
2. The moon is considered a source of light, so it appears bright at night. ( ) 


In the Assessment Book : 


bounce off a rays dau! 


l 
— 
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Exercises on Lesson 1 


@ Understand O Apply @ Higher Thinking Skills 


E Choose the correct answer : 


è 1. Which of the following organs are working together for seeing different 
objects ? ........... (Kafr El-Sheikh 2022) 
a. Nose and brain. b. Eyes and brain. 
c. Ears and brain. d. Tongue and brain. 

è 2. Humans have ........... eyes than nocturnal animals. 
a. bigger b. smaller 
c. stronger d. sharper 

è 3. The pupils of human eyes open ........... that of nocturnal animals. 
a. typical to b. narrower than 
c. wider than d. similar to 

© 4. The wide eye pupils of fishing cat, allows Soca amount of light to enter its eyes 
than those of human eyes. 
a. little b. large c. very small d. small 

e 5. Nocturnal animals depend on all the following senses to find out their preys 
at night, except ........... 
a. sight sense. b. hearing sense. 
c. taste sense. d. smelling sense. 

e 6. The mirror-like membrane of the fishing cat is present ........... 
a. inside the stomach. b. at the back of the brain. 
c. inside the lungs. d. at the back of the eye. 

e 7. Which of the following do not need a big amount of light to see in the dark ? .......... 
a. Both humans and cats. b. Neither humans nor cats. 
c. Cats only. d. Humans only. 

8. To detect the place of a table in a completely dark room, you can depend on .......... 
a. sight sense. b. touch sense. 
c. taste sense. d. hearing sense. 
9. If someone walking in a dark place without hitting anything around him, so this 

person may .......... 
a. have a big ability to taste. b. have a big ability to breathe. 
c. have a big ability to smell. d. wear a night vision goggles. 

© 10. The character that helps the fishing cat to hunt a prey at night, is its 

ability ........... 

a. to see the sunlight. b. of poor night vision. 
c. to digest its prey easily. d. of excellent night vision. ` 


J 
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Exercises on lesson 1 


11. The eyes of fishing cats glow at night, because their eyes ........... 
a. emit their own light. b. can reflect light. 
c. are small in size. d. have narrow pupils. 
12. The sight process occurs as follows ........... 
a. light falls on the eyes, then reflected to the objects. 
b. light falls on the objects, then reflected into the eyes. 
c. sound falls on the ears, then reflected to the objects. 
d. sound falls on the objects, then reflected into the ears. 
13. The function of the mirror-like membrane in the fishing cat’s eyes, looks like 
the function of ........... 


a. night vision goggles. b. radio. 
c. black paper. d. white paper. 
14. In the fishing cat’s eyes, the mirror-like membrane is an important structure 
because it helps them to ........... at night. 
a. sleep b. breathe 
c. keep their body warm d. hunt a prey 
15. All the following things are considered as light sources, except ........... 
a. the Sun. b. fire. 
c. eyes. d. the light lamp. (Cairo 2022) 


16. We can see both the Sun and the moon, because light ........... 
a. bounces off both of them. 
b. is emitted from both of them. 
c. bounces off the Sun and is emitted from the moon. 
d. bounces off the moon and is emitted from the Sun. 
17. The energy which must present to make our eyes able to see the objects 
around us is ........... energy. (Cairo 2022) 
a. sound b. electric c. light d. magnetic 


Put (v) or (X) : 
1. Eyes are considered as sensory organs of light, not as a source of light. (  ) 
2. Sight is the sense on which humans and animals depend to see the 
surroundings. ( ) 
3. Cats have excellent night vision, while humans are not. ( ) 
4. Both of the moon and the cat's eyes reflect the light that falling on them. ( _ ) 
5. The mirror-like membrane that is present at the back of a fishing cat's eyes, 


is not present in other cat species. C) 
6. We can see the mirror that presents in a completely dark room. ( ) 
7. Big eyes of fishing cat allow to gather and reflect any little amount of light. ( ) 
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8. If the human has a mirror-like membrane at the back of his eyes, 


he can see clearly in the low-light places. ( ) 
9. The light that enters the human eyes allows him to distinguish between weak 
and strong sounds. ( ) 
10. The moon is not considered as a light source. (Cairo 2023) ( ) 
11. We can see the moon although it doesn’t emit any light. C ) 
Complete the following sentences using the words below : 
(source of light — mirror-like membrane — more light — bounce off) 

1. Human eyes need ........... to see clearly in the low-light places. 
2. All cats have a........... at the back of their eyes. 
3. Any object that gives off its own light is called a ........... 
4. We can see objects when the light rays ........... these objects to our eyes. 
Write the scientific term of each of the following : 
1. The organ that is affected by light and responsible for sight. eee ) 
2. Aspecies of wild cats, whose eyes glow at night. | Gener ) 
3. Objects that emit their own light. TE ENE ) 
4. The organ that is responsible for processing information received 

by eyes, to know and recognize the surroundings. (sae ) 
5. A body that appears lighted in the sky, but it is not considered 

as a source of light. (Giza 2023) (procsses ) 
6. A tool that the human can depend on to see in the dark. ERE. ) 
7. The structural adaptation that gives fishing cat an excellent 

night vision. EE ) 
8. The visible form of energy that enables us to see. (Cairo 2023) (eeens 


Correct the underlined words : 


1. 
2; 


3. 


. The system that works with the eyes of living organisms for seeing 


Humans and cats are similar in their seeing ability at night. E 
The energy that helps humans and animals see, is the 

sound energy. (Minia 2022) (1... 
The moon is one of the light sources in the sky. (Giza 2023) (........--- eee 


objects is the digestive system. ( 


. Cats eyes glow at night due to the presence of a mirror-like membrane 


at the front of their eyes. ( 
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Exercises on lesson 1 


6. Sound is a visible form of energy that bounces off objects into our eyes. 


| EREE ) 
7. Eyes send messages to the heart for processing information. (teeters: ) 
8. In a completely dark room, everything looks red due to the absence of light. 

(BAER. ) 


Complete the following sentences : 


1. The fishing cat can hunt at night depending on the excellent sense of 


li 2. The fishing cat can hunt at night due to the bouncing off .................. energy. 

| 3. The eyes of fishing cat have a mirror-like membrane bounces off the light, and 
this is considered as a .................. adaptation. (Beni-suef 2022) 

e 4. Eyes of human are .................. than eyes of nocturnal animals, and pupils of 
nocturnal animals open .................. than that of human. 

ẹ 5. In complete darkness, nocturnal animals depend on other senses 
SUCH 8S on ANA sevssearcescoescts 

e 6. To see things clearly at night, humans need a source of .................. UE resekan 


animals can hunt at night depending on their excellent night vision. 
e 7. Human can see objects which give off their own light or objects which 


light. 

e 8. Among the objects which give off their own light are the Sun and................... i 
while |... and .................. are objects that bounce off light. 

u Give reasons for : 


e 1. The fishing cat's eyes seem to glow in the dark. 


What happens if ... ? 
e 


1. The mirror-like membrane in the fishing cat's eyes is not present. 
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CONCEPT 3 


2. The moon can’t reflect the sunlight. 


Cross out the odd word : 


e 
1. Flashlight — The moon — Fire. 


2. The moon — Mirror — Candle. 


Study the following three figures, then put (v) or (X) : 


f 7 
a E| Se Q 
Figure (1) —— Figure (2) Figure (3) 
1. Human’s eyes can see the ball in figure (3), because the ball emits light. (  ) 
2. Figure (2) is not correct, because human's eyes don’t emit light. la ) 
3. Figure (1) is correct, because the light ray of the flashlight bounces off 
the ball to the human's eyes. ( ) 
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Activity B Balas Girard 


> Choose the correct answer: 
Which one of the following objects is shiny and smooth ? uu... 
a. Plastic spoon. b. Wooden chair. c. Mirror. d. T-shirt. 


In this activity, we will do an experiment that shows how light interacts with 
different types of materials : 


Materials : a flashlight — a mirror — a piece of wood — a piece of plastic — a piece of 
metal — a piece of cloth — paper. 


Observations 


Figures 


- The mirror reflects 
most amount of the 
light. 


1. Turn on the flashlight and 
direct it towards a mirror. 


- The piece of wood 
reflects less amount 
of the light. 


2. Turn on the flashlight and 
direct it towards a piece of 
wood. 


3. Repeat the previous step 
using the other materials. 


ae! 


Conclusions : 

1. Shiny and smooth materials reflect large amount of the light that falls on them, 
such as the mirror and the piece of metal. 

2. Rough materials reflect small amount of the light that falls on them, such as the 
piece of wood, the piece of plastic, the piece of cloth and paper. 


Check your understanding 


> Put (v) or (x): 


1. Shiny objects reflect light better than rough objects. ( ) 
2. Wood reflects more light than a mirror does. ( ) 
interact Jelax direct 4.29) materials An 
shiny ZY smooth mb rough “aes 
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Activity 5 @ Light Strikes Matter 


> In this activity, we will study what happens to light when it hits different types 
of matter. 


Light strikes matter 


Light is a form of energy that travels in straight 
lines in the form of light waves. 


> When light hits an object : 
- Some of the light energy is absorbed by the 
object's surface. 
- Some of the light energy reflects (bounces) off the object’s surface. 
- Some of the light energy may go through the object. 


Light reflection 


So, according to the previous explanation, objects can be classified into two 
groups which are : 


Transparent objects 


Opaque objects 


- They are objects 
that allow light 
to pass through. 


- They are objects 
that don't allow light 
to pass through. 


Qa 
Transparent object 
- Things can be seen through them. 


Opaque object 
- Things can't be seen through them. 


Examples : Examples : 


rocks, wood, metals and the human body. 


air, water, glass windows and lenses. 


Why do you see your body shadow ? 


Your body is an opaque object that forms shadow, 
because the light that hits your body either bounces 
off or is absorbed but no light passes through your 


body. 
lmatter _ z bale | shadow Jė] opaque ar Teo] | straight J ote, 
[absorb „>= form &se hit/ strike exa. transparent Ss 
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LIGHT AND SIGHT 


> The direction of the reflected light rays depends on the smoothness 
of the surface, where: 


Smooth Surface Rough Surface 


- If the surface is smooth (such as a 
mirror), the light rays will reflect in one 
direction with the same angle at which 


- If the surface is rough (such as 
a painted surface), the reflected light 


rays will scatter or diffuse in different 
they strike (hit) the object originally. directions. 


Incoming _— / ai Incoming Reflected 
light rays N light rays light rays ™ light rays 


Smooth surface Rough surface 


> How does light striking matter make it possible for humans and animals to see ? 


When light rays strike an object, light reflects (bounces) off this object. 


The reflected light travels in a straight line into the eyes. 


f> Special nerves in the eyes send messages to the brain. 


SO 


The brain interprets the messages as an image of this object. 
= : 
ma\ Check your understanding 


> Write the scientific term: 
1. Objects that allow light to pass through. (utente ) 
2. Objects that don’t allow light to pass through. (grees ) 


incoming vy s ələl originally Jolll Ls scatter / diffuse Taara] 
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Exercises on Lesson 2 


@ Understand © Apply @ Higher Thinking Skills 


Choose the correct answer : 


e 1. 


Light travels in ............. lines in the form of waves. 
a. curved b. zigzag c. straight d. circular 
. When light rays hit an object, all the following sentences are correct, 


except ............. (Cairo 2022) 
a. some of this rays is absorbed by the object. 

b. some of this rays is bounced off the object. 

c. some of this rays may go through the object. 

d. all of this rays are absorbed by the object. 


. A shadow of an object is formed because ............ 


a. light can pass through the object. 

b. light cannot pass through the object. 
c. this object is made of glass. 

d. this object is transparent. 


. Opaque material ............. 


a. allows light to pass through. 

b. absorbs some of light that falls on it only. 

c. reflects some of light that falls on it only. 

d. absorbs some of light that falls on it and reflects the other. 


. All of the following are transparent objects, except ............. (Cairo 2022) 
a. glass. b. water. c. paper. d. air. 

aaisa allows most of light to pass through, while ............. don't. 
a. Air — glass b. Glass — air c. Wood - glass d. Glass — wood 


Mirror causes falling light rays to ............. 

a. pass through it. 

b. reflect at the same angle they strick the mirror. 
c. reflect in different directions. 

d. diffuse like that of rough surfaces. 


. Our eyes, o.ae. 


a. can see through both opaque and transparent objects. 

b. cannot see through both opaque and transparent objects. 

c. can see through opaque objects, but not through transparent objects. 
d. can see through transparent objects, but not through opaque objects. 
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Put (v) or (X) : 

i 
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Exercises on lesson 2 


glass, ............. 
a. you can see the glass sheet through the wood sheet. 
b. you cannot see the wood sheet through the glass sheet. 
c. you can see the wood sheet through the glass sheet. 
d. light can pass through both sheets. 
10. Light rays can pass through lenses, so they are made up Of............. 


a. wood. b. paper. c. glass. d. metal. 


(B) 


4. Mirror 
2. Piece of cloth 

3. Reflected light 
4. Lenses 


b. It is considered as a source of light. 
d. It is the light that bounces off a reflecting surface. 


light. 


a. It is a transparent piece that allows light to pass through. 
c. It is a rough surface that scatters reflected light rays. 


e. It is a smooth and shiny surface that reflects most of falling 


1. Transparent objects include mirrors and lenses. 
2. Rough objects tend to reflect light better than smooth objects. 


3. Both wooden piece and paper reflect incoming light rays at the same angle 


at which they struck them. 
4. Mirror reflects most of incoming light rays that fall on it. 
5. The light reflection depends on smoothness of the object's surface. 


Write the scientific term of each of the following : 

1. Materials that allow light to pass through. (Cairo 2022/2023) ( 
2. Materials that we cannot see through it. ( 
3. A type of surfaces that reflects light in different directions. ( 


Correct the underlined words : 


1. We see the objects as a result of the absorption of light rays into our eyes. 


2. Opaque materials include water, glass, air and lenses. ( 
3. Rough objects reflect light rays in one direction at the same angle at 
which they struck the object. ( 
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UNIT FA concer 3 


Complete the following sentences : 
1. Light travels in ............. lines. (Dakahlia 2022) 
2. Light travels in the form of............. 


3. Objects that light can’t pass through are called 
light to pass through are called ............. 


o—o—e_ BF 


4. A tree forms a shadow as it is an ............. object that doesn't allow ............. to pass 

| through. 

e 5. Cloth and paper are considered ............. surfaces that scatter or diffuse ............. 
energy. 

e 6. Human body, wood and ............. are considered ............. materials which ............. 
light to pass through. 

i 7. Rough materials reflect light ............. than smooth materials. 

© 8. Things can be seen through ............. objects such as ............. AN... 


a Give reasons for : 


© 1. Shadow of an opaque body is formed when light falls on it. 


© 3. A mirror can reflect light better than a painted surface. (Giza 2023) 


What happens if ... ? 
? 1. You place a wood sheet between a light source and a wall. 
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9) Arrange the following statements to show the correct sequence of how humans 
? see different objects : 


( ere ) Special nerves in the eyes send messages to the brain. 
(ahead ) The reflected light rays travels in a straight line into the eyes. 
(bance ER ) The brain interprets the messages as an image. 


(a) Light rays reflect off objects around us. 


Look at the following figures, then answer the questions below : (Giza 2022) 
| WY 
Figure (a) Figure (b) 


1. Complete : 


a. The surface in figure (a) is 


HES CAUSE cinch tee ed ch ete eet AE ene CE ee ce cere N E 

b. The Surface in figure (b) iS ...........::scsssessccsssssnsesescessnsnneeeessseesesssnnnneeesecsssssssnunsseceesnsnneeseesnen® 
iS AUIS Sess etc a crs cater ae ise ata tec anrelceree eet erat eG 

c. In the previous two figures, the falling and reflected rays show that light 
travels in we lines. 

2. Choose : 
The surface in figure (a) may be .................. 
a. plastic. b. wood. c. mirror. d. cloth. 


Classify the following materials into smooth materials and rough materials : 
e 
“ Cloth — Mirror — Wood — Metal — Paper “ 


Smooth materials Rough materials 


Classify the following materials into opaque objects and transparent objects : 


“ Wood — Air — Water — Metal — Lenses ” 


Opaque objects Transparent objects 
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CONCEPT 3 


® Study the following figure that shows a sheet placed between a flashlight | 
è anda mirror, then choose the correct answer : 


-=] É 


Flashlight Sheet Mirror 


1. The mirror can reflect the light rays, if the sheet is made up Of .................45 
( wood — glass ) 


2. If we replaced the sheet with another mirror, it will ...................... the light rays. 
( pass — reflect ) 
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Activity B Firefly Light Show 


> Look at the opposite photo, then put (y) or (*): 
1. The firefly beetle is considered as a type ofinsect.(  ) 


2. The firefly beetle can produce light. ( ) 


Firefly beetle 
How do fireflies beetles produce the lights they use to communicate ? 


e Fireflies beetles are type of insects that can produce a chemical reaction inside 
their bodies that allows them to light up and communicate with other fireflies. 


> How do fireflies use their senses to communicate ? 
1. Fireflies use their wings to form different flash patterns to : 
- Warn off other firefly beetles from predators. 
- Attract a mate to reproduce. 


2. They flash at regular periods of time, but if there is another group of fireflies 
flashing nearby, they will change their own flash pattern to match the flash 
pattern of the other group to communicate. 

O Note 
; Humans use lights to communicate with each other to transfer information such as 
| using traffic lights. 


Check your understanding 


> Choose the correct answer : 

1. The chemical reaction inside firefly beetles allow them to ................... 
a. reflect the sunlight. b. reflect the moon light. 
c. produce their own light. d. produce their own sound. 

2. Firefly beetles use different flash patterns for ................... 
a. warning off from predators only. 
b. attracting mates only. 
c. warning off from predators and attracting mates. 
d. warning off from mates and attracting predators. 


chemical reaction whas Jeli forest åt traffic lights 459-4) jga oblij 


regular plus pattern Ygl / hos 
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UNIT CONCEPT 3 


Activity What Do You Already Know About 
Communication and Information Transfer ? 


. There are some similarities and differences 


between types of communication and transferring 
information in humans and animals. 


> The following figure shows some different types of communication in humans, 
animals and both : 


Humans Animals 


e Reading. e Echolocation. 
e Writing. 
e Watching TV. 


* A cell phone. 


e Producing sounds 
(high-pitched and 
low-pitched). 

e An electronic e Displaying light. 
reader device 


(e-reader). 


Check your understanding 


> Choose the correct answer : 
innne is considered as a type of communication that is used by humans only. 
( Echolocation — A cell phone — Displaying light ) 
y B is considered as a type of communication that is used by animals only. 
( Writing — Echolocation — High-pitched sound ) 


In the Assessment Book : 


vasl at 
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Exercises on Lesson 3 


@ Understand O Apply @ Higher Thinking Skills 


Choose the correct answer : 
ə 1. A firefly is not a bird, but it is a type of 


a. amphibians. b. lizards. c. beetles. d. reptiles. 

ə 2. Which of the following is not a reason for fireflies to produce a flash light ? ........... 
a. To attract a mate. b. For communication. 
c. To warn off from predators. d. To hear in the dark. 

3. Changing the pattern of lighting up in a firefly is an example of ........... 

adaptation(s). 
a. structural and behavioral b. physical and behavioral 
c. only structural d. only behavioral 

e 4. People can use the following ways to communicate, except ........... 
a. reading. b. writing. c. speaking. d. flying. 


èe 5. The ability to communicate through language and speech separates ........... 
from animals. 


a. humans b. animals c. plants d. non living things 
èe 6. Reading and writing are common types of communication in ........... world. 
(Giza 2022/Cairo 2023) 
a. humans b. animals c. birds d. plants 
è 7. Displaying light is a type of communication that is found in both ........... 
a. plants and animals. b. plants and humans. 
c. animals and humans. d. plants and non living things. 


Choose from column (B) what suits it in column (A) : 


(B) 


1. Watching TV |a. is a type of communication in plants only. 

2. Echolocation |b. is a type of communication in animals only. 

3. Displaying light | c. is a type of communication in humans only. 

d. is a type of communication in both animals and humans. 


Teenie A Deemer Coen e pric bere 
Put (v) or (x): 
| 1. Fireflies produce flash lights to warn off from predators. tij 
| 2. Fireflies are wingless beetles. F) 
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e 3. Speaking is the only way to communicate with people. (Giza 2023) ( ) 
4. Echolocation is a type of communication between humans. 6) 
5. Fireflies produce a chemical reaction inside their bodies that allows 

them to light up. ( ) 


6. A cell phone is a device that is used in communication between humans. ( ) 


Complete the following sentences : 


e 1. Fireflies use the sense of........... to communicate with each other. (Cairo 2023) 
: 2. Fireflies produce flash patterns to attract ........... to reproduce. 
e 3. Fireflies communicate with each other by producing a ........... inside their bodies 
that makes them light up. 
e 4. A group of fireflies can change their own ........... to match the flash pattern of 
another group to communicate. 
| 5. Watching TV is a type of communication that use the senses of ........... and .......... 
e 6. Among the types of communication that are used by humans only are ........... 
and ........... 
7. The types of communication that are used by both animals and humans 
are o.. and ........... 


Give reasons for : 
è 1. Humans receive and send information through speaking, writing and reading. 


e 

= happens if ... ? 

| A firefly wants to attract a mate to reproduce. (Cairo 2023) 
e 


Put (v) in front of the way of communication used in each of the following items : 


Both light and sound 


1. Car lamps. 


2. Television. 


3. Traffic lights. 
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LESSON FOUR 


> Put (v) or (x): 

1. Fireflies communicate with each other through sounds. ( ) 

2. Humans communicate with each other through language. ( ) 

- Sense organs collect information about the world around us then send signals to 
the brain through nerves for processing and understanding. 

- Human senses are used to gather information from the environment and 
communicate with others, where : 
1. Eyes detect light energy. 2. Ears detect sound energy. 


Q Seeing the red traffic light 
means that you must stop. 


@ People use a rescue flare 
to get help. 


ate Af, f, 


"y ET LEE} Pip Ti th . 
People use signal fires to Many hikers (travelers) use mirrors 
@) communicate over distances of @) to attract the attention of rescue 
many kilometers. helicopters. 


Codes and transferring information: code: 


* Humans use codes to transmit information. Itis a pattern that has meaning. 


rescue flare öl ålad hikers / travelers obus / Ily attention olail 


Scanned with CamScanner 


unre fll concere 3 


Examples : 


e Thumbs-up or thumbs-down : can express simple 
meanings like good and bad. 


* Traffic lights : can express simple meaning like stop and go. 


+ Expressions on faces : are codes that can help 
people predict our feelings such as happy, sad, 
angry ... etc. 


« Language : is a code in the form of sounds, where 
different languages are different codes that are used 
to transfer information. 


e Writing : is a code that uses symbols in a pattern 
to give a specific meaning according to the 
arrangement of letters in a word. 


e Music or Sounds : are different sound tones 
produced from humans or musical instruments can 
be used in communication. 


e Lighthouse : sends codes in the form of flashes 
of light that tell sailors where they are. 


When sense organs receive this information and send messages to the brain, 
the brain decodes and interprets the meaning. 


Check your understanding 


> Put (v^) or (x): 
4. Ears and eyes send signals to the brain through nerves for processing 
and understanding. 
2. The code is a pattern that has meaning. ( ) 


Review on Concept (1.3) 


To review this concept look at the Assessment Book 
"Part 2 : Final Revision". 


thumb ele feelings sso interpret pas 
express +% instruments volgd / oW! sailors Bowl 
expressions obal lighthouse Bylo / JUS 

predict gæs Itu decode Spf ou 
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Exercises on Lesson 4 


@ Understand © Apply @ Higher Thinking Skills 


P Choose the correct answer : 


e 1. All of the following are forms of codes, except ........... (Ismailia 2022) 
a. thumb up and down hands. b. faces expressions. 
c. writing. d. swimming. 

ọ 2. When your eyes see a red traffic light, this means that you have to ........... 
a. increase your speed. b. cross the street. 
c. keep your speed as it is. d. stop at once. 

ọ 3. People use a rescue flare to communicate with each other depending on the 
sense of ........... 
a. hearing. b. sight. c. smell. d. touch. 

e 4. Sense organs collect information and send signals to ........... for processing and 
understanding. (Port Said 2022) 
a. hands b. legs c. brain d. stomach 

e 5. All the following signals are information that the eyes receive, except ........... 
a. green traffic light. b. fire alarm. 
c. signal fires. d. rescue flare. 


Choose from column (B) what suits it in column (A) : 
e 


1. Thumb-up a. is a code that means that you are in a danger. 
2. Thumb-down b. is a code that means that you say "Yes". 


c. is a code that means that you say "No". 


Put (v) or (x) : 
e 1. Animals communicate with each other by using different senses. () 
| 2. Sense organs can decode the information that is sent by the brain. ( ) 
| 3. Expressions on faces are codes that can help people predict our feelings. ( ) 
| 4. Different languages have similar codes. C ) 
l 5. People use signal fires to communicate over distances of many kilometers. (  ) 


Scanned with CamScanner 


UNIT FW concer 3 


Write the scientific term of each of the following : 


ə 1. Sense organ that can detect sound energy. (cesses ) 
| : (Giza 2022) (sereme ) 
ji 2. Sense organ that can detect light energy. 

e 3. It sends flash codes that tell sailors where they are. (REN ) 


9 Complete the following sentences : 

e 1. Humans can communicate with each other where ears of human detect 
Ag Senet energy and eyes of human detect ............... ENErgy. 

2. Fireflies use .................. energy in their communication. 

3. Music is codes that use the sense of ...............+ to communicate. 

4. Writing is a way of coding that uses the sense Of.............- to communicate. 

Lica Aa haw ih andi N b A a LI SS n— 

Give reasons for : 

e 1. The symbols that are used in writing have a specific pattern. 


2. People use face expressions during talking with each other. 


be happens if ... ? 


The traffic light becomes red while you are going to cross the road. 


Flashlight Eye 


(1) (3) 

1. Number (5) represents the sense organ of light. Coa) 
2. Number (1) represents a source of light. (p 2) 
3. Number (4) represents a special nerve through which the eye sends 

information to the brain for processing it. ( ) 
4. Number (2) represents a light ray that travels in straight line to enter 

the eye. ( ) 
5. Number (3) and (5) working together to collect and process different 

sounds. ( ) 
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Model Exam § 


on Concept (1.3) 
E (A) Choose the correct answer : (5 marks) 
Nic ee ERE can communicate by displaying light. 
a. All animals b. All plants 
c. All plants and animals d. Humans and some animals 


2. Each of human and fishing cat, ........... 
a. has a mirror-like membrane in their eyes. 
b. has an excellent night vision. 
c. has two eyes adapted for vision. 
d. becomes more active at night. 
3. Which of the following communications depends on the sense of sight only ? ........... 


a. Watching TV. b. Flashing lights of fireflies. 
c. Echolocation. d. Using the cell phone. 
4. Painted surface ........... the incoming light rays. 
a. absorbs only b. reflects only 
c. absorbs and reflects d. allows to pass 


(B) Give a reason for the following : 
You can see an object placed behined a glass cup. 


B (A) Put (v) or (X) : (5 marks) 
1. Transparent objects don’t allow light to pass through them. ( ) 
2. Human has huge eyes like fishing cat to gather and reflect any light available. (  ) 
3. Nocturnal animals have bigger eyes than humans. ( ) 
4. Human can see in dim light as well as in bright light if his eyes contain 
a mirror-like membrane. ( ) 


(B) What happens if ... ? 
Light falls on a rough surface. 
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UNIT = 3 


Æ (A) Complete the following sentences : (5 marks) 

4. The ............ is the main control center in humans and animals bodies, while ........... 
are considered the organ of sight in their bodies. 

2. Fishing cats depend on the sense of ........... in weak light levels, while in 
complete darkness they depend on the senses Ofa and ........... 

3. In the eyes of ........... animals, there is a mirror-like membrane that ........... light. 

4. Paper and a piece of cloth are considered ........... Surfaces that diffuse or scatter 
parbi energy. 


(B) Cross out the odd word : 
1. Fire — Candle — The moon. ( E even ) 
2. Flashlight — The moon — Mirror. | ATE ) 
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Model Exam & 


on Concept (1.3) 


E (A) Choose the correct answer : (5 marks) 
1. The mirror-like membrane of the fishing cat is present ........... 
a. inside the lungs. b. at the back of the eye. 
c. inside the stomach. d. at the back of the brain. 
2. Light travels in ........... lines in the form of waves. 
a. circular b. curved c. zigzag d. straight 
3. Reading and writing are common types of communication in ........... world. 
a. plants b. humans c. animals d. insects 
4. Sense organs collect information and send signals to ........... for processing and 
understanding, 
a. legs b. stomach c. brain d. hands 


(B) Give a reason for the following : 
The fishing cat’s eyes seem to glow in the dark. 


2) (A) Complete the following sentences : (5 marks) 
1. Human can see objects which give off their own light or objects which ........... light. 
2. Rough materials reflect light ........... than smooth materials. 
3. A group of firefly beetles can change their own ........... to match the flash pattern 
of another group to communicate. 
4. Ears of humans detect ........... energy, while their eyes detect ........... energy. 


(B) What happens if ... ? 
The mirror-like membrane in the fishing cat’s eyes is not present. 


B (A) Put (v) or (X) : (5 marks) 
1. Cats have excellent night vision, while humans are not. ( ) 
2. Mirror reflects most of incoming light rays that fall on it. ( ) 
3. Different languages have similar codes. ( ) 
4. A cell phone is a device that is used in communication between animals. (  ) 
(B) Write the scientific term of each of the following : 
1. Materials that allow light to pass through. (ARA ET ) 
2. The sense organ of light E. ) 
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Get Started 


What I Already Know 


e All objects need energy to start or to stop motion. 
¢ The opposite image shows a person in a wheelchair, where : 


- This person needs a small amount of force eb o 
and energy to push the wheels of the chair to 
move down the ramp. 


- But, if this person needs to move up the ramp, 
so this person needs a larger amount of force 
and energy to push the wheels. 


e In this unit, you are going to study : 
- How energy and motion are related. 
- How energy changes when a force affects an object. 
- The relationship between energy and work. 
- How to observe and calculate the speed of a moving object. 


- What happens when objects collide or crash together ? 


e Unit project : Vehicle safety : 

- Cars have a lot of safety features to keep 
the driver and passengers safe during 
crashes such as seatbelts and airbags. 

- At the end of this unit, you are going to make 
a research project about one of the safety 
features in cars and create a plan to improve 
this safety features. 
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Learning outcomes 


By the end of this concept, 
your child will be able to: 


« Explain and model what causes 
objects to change motion. 


« Analyze data to explain different 
causes of changes in an object's 
motion. 


e Cite evidence to show how 
speed is related to energy for an 
object. 


- Model the cause and effect 
relationship between the force 
acting on an object and the 
object's motion. 


Key vocabulary 

e Energy e Gravity 
e Force e Motion 
e Friction e Work 
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Notes For Parents On Concept [2.1] 


Lessons 


Activity 1 


What you should do with your child 


Discuss with your child some examples that need pushing or pulling forces. 


Activity 2 


Explain to your child the meaning of the "jet engine" and also help him/her to 
read more about the "the Shockwave truck”. 


Activity 3 


Activity 4 


Discuss with your child how the air provides force to move some objects. 


Explain to your child the effect of balanced forces and unbalanced forces in our 
daily life. 


Activity 5 


Activity 6 


Activity 7 


Activity 8 


Activity 9 


Discuss with your child the meaning of "gravity" and its effect on all objects on 
the Earth's surface. 


Explain to your child the meaning of "force" and its effect in our daily life. 


Explain to your child the meaning of "friction force" and also let him/her mention 
some examples of friction force. 


Discuss with your child the relation between the amount of force acts on an 
object and the distance covered by this object. 


Discuss with your child the relation between energy, work and force. 


Activity 10 


Help your child to think like a scientist by answering a question about one of 


the main points of this concept, then write his/her claim, evidence and scientific 
explanation. 
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Activity ED Can You Explain ? 


Picture @ 


Did you think about how each of the objects above start to move ? 
* The objects above require a force to stop or move. 
This force could be a pushing force or a pulling force. 
* To move or to stop an object, the forces acting on this object must change. 
* We need energy to apply these forces to the objects, where : 
- The person in picture @ needs energy to push the car. 
- The person in picture @ needs energy to pull the suitcase. 


- The football player in picture @ needs energy to push the ball, while the 
goalkeeper needs energy to push against the ball to stop it. 


> In this concept, we will study : 
* How forces act on different objects to move or stop them. 
* The meaning of force. 
* The relationship between energy, work and force. 


force 638 pushing force 25695 pulling force aal 694 
goalkeeper oe usl against vasc/2ð suitcase jòu duds 
acting on ole $ require «lhu energy äðlb 
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UNIT A CONCEPT 1 
Activity 2g Lruck Versus Airplane 


> Look at the following pictures, then put (v) or (X) : 


An airplane can move faster than 
a truck. ( ) 


. É Airpla 
Truck versus jet airplane : True ana 
In the pictures above, the engines on a jet airplane are much more powerful than 
the engine in a truck. 

So, jet airplanes fly much faster than moving trucks. 


The Shockwave truck : 


- The truck in the opposite picture is called "the Shockwave" 
- The Shockwave truck contains three jet engines. 


The Shockwave truck 


How does the Shockwave move ? How does the Shockwave stop ? 
- The three jet engines make the - To stop the Shockwave, engineers 
Shockwave truck reach speeds install three parachutes in it, that 

more than 500 kilometers per hour. the driver opens them to help slow 
- The Shockwave is about five times down the Shockwave quickly. 
faster than the normal trucks. - The idea of parachutes is used in 


rocket designs. 


Check your understanding 


>» Complete the following sentences using the words below : 
(faster than — slower than) 


1. The speed of a normal truck is ................... that of a jet airplane. 
2. The speed of the Shockwave truck iS ....................-. that of a normal truck. 
truck 4i>ls engineer u»tige engine exo rocket este 
jet airplane la šW versus vase install Gdo 
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STARTING AND STOPPING 


Activity ED Making Things Move 


p All objects around us cannot move without push and pull forces, where : 


A ball lying on the ground does not A closed drawer does not open until 
move until someone pushes it with his someone pulls the handle with his 
foot to make the ball roll. hand to open the drawer. 

> Air force : 


- Air can provide enough force to move some objects such as : 
The wind blowing that can move the leaves of a tree. 


- Let's see how engineers prove that the force of air can move some objects 
like "a cart". 


* Some engineers fix fire extinguishers onto a cart. 


Direction of Direction of 
* When they release air from the fire extinguishers, Set movement See 


the air moves backward that makes the cart begins 
to move forward. 


Fire 


* By increasing the number of fire extinguishers, extinguishers 


the speed of the cart increases and the distance 
that it moves increases too and vice versa. 


Check your understanding 


> Put (v^) or (x): . 
1. Objects can move due to the effect of push or pull forces. (109 
2. Air has a force that can move some objects. (tx) 


A cart with fire extinguishers 


WES 
ogg 


toll mx provide uo fire extinguisher >4lsb release bub] 
handle v4sie wind blowing zul ose vice versa %0 ysl distance aluo 
leaves stl abel fix cata cart öso aye enough vts 
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Exercises on Lesson 1 


@ Understand O Apply @ Higher Thinking Skills 


@ Choose the correct answer : 
e 1. Push or pull actions are considered as types of .......... (Giza 2023/Alexandria 2022) 


a. force. b. device. c. energy. d. adaptation. 
2. When you kick a ball, it moves due to the effect of .......... 
| a. pulling force only. b. pushing force only. 
c. pushing and pulling forces. d. sound energy only. 
è 3. When you move something away from you, this represents .......... 
a. pushing force. b. light energy. c. pulling force. d. sound energy. 
e 4. When you move something toward you, this represents .......... 


a. pushing force. b. light energy. c. pulling force. d. sound energy. 
(Cairo 2023/Cairo 2022) 


è 5. The speed of a normal truck is more than that of .......... 


a. a jet airplane only. b. a jet airplane and a rocket. 
c. a rocket and a bicycle. d. a bicycle only. 

è 6. Parachutes are used in the Shockwave truck to .......... 
a. increase its speed. b. decrease its speed. 
c. keep its speed as it is. d. change its direction. 

e 7. In the Shockwave truck, the three jet engines, .......... 
a. don't affect its speed. b. decrease its speed. 
c. stop its motion. d. increase its speed. 

e 8. By increasing the number of fire extinguishers fixed to a cart, its speed .......... 
a. increases. b. decreases. 
c. doesn't change. d. becomes zero. 

9. All the following motions occur by the effect of pulling force, except .......... 

a. kicking a ball. b. opening a closed drawer. (Cairo 2022) 
c. wearing your socks. d. lifting up a bag from the ground. 

è 10. The........... of the air that comes out of fire extinguishers causes the movement 


of a cart forward. 
a. pulling force b. light energy c. pushing force d. sound energy 


Put (v) or (X) : 
e 1. To open or close a door, we have to push or pull it. ( ) 
2. Putting on a pair of socks needs a pushing force. ( ) 
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Exercises on lesson 1 


3. You need energy to push a car forward or backward. 

4. Acar can move faster than a bicycle. 

5. Anormal truck can move faster than a jet airplane. 

6. The three jet engines in the Shockwave truck allow it to fly. 

7. Anormal truck is slower than the Shockwave truck. 

8. Parachutes are used to slow down the speed of the Shockwave truck 
quickly. ( 


ə 9. When the air is released backward from the fire extinguishers fixed to a cart, 
the cart moves backward. ( 


cart increases. ( 


$11. Using a remote control of a television needs a pushing force to act on its 
buttons. ( 


e12. By increasing the speed of a moving cart, the distance that it moves will 
decrease. ( 


e10. By decreasing the number of fire extinguishers fixed to a cart, the speed of the 


) 


) 


EJ write the scientific term of each of the following : 


e 1. A force that you make to move an object toward you. Garson ) 
e 2. A force that you make to move an object away from you. (Cairo 2023) (.....-----.---------- ) 
e 3. One of the fastest and most powerful trucks in the world. (CI 


E) complete the following sentences : 
e 1. The car can move or stop depending on the change of................ acting on it. 


è 3. In the Shockwave truck, engineers put three ............... in it to increase its speed, 
and they installed three ............... to stop it. 

° 4. The idea of stopping the Shockwave truck is the same idea of stopping 

a moving .............- 


5. Engineers use ............... to slow down the motion of the ............... 


6. The wind can move small things like ............... of a tree, so engineers use this 
idea in moving a cart by fixing ............... onto it. 


e 2. To move anything from one place to another, you need to ............... It OF casee it. 


truck and rockets. 


? 7. If we put more than one fire extinguisher to a cart, so the wo... of this cart will 


increase. 


Give reasons for : 
è 1. The Shockwave truck is faster than the normal truck. 
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UNIT CONCEPT 1 


èe 2. Engineers use parachutes in the Shockwave truck designs. 


What happens if ... ? 


? 4. You kick a stopped ball on the ground. 
| Engineers placed jet engines inside a normal truck instead of its normal engine. 


Look at the following pictures, then complete the following sentences : 


Picture (1): Normal truck Picture (2) : Jet airplane 
1. The engine of picture (........... ) is much powerful than the engine of picture (........... ). 
2. When the engines of picture (........... ) are placed in the picture (........... ) it will turn 


into the Shockwave truck. 


3. The engines that are used in picture (........... ) are the same engines that are used 
in the Shockwave truck. 


Look at the opposite figure, then answer the following 
questions : 
è 1. In the opposite figure what happens if we increase 
the number of fire extinguishers fixed to the cart. 


2. Put (v) or (X): 
1. The air released by fire extinguishers moves backward, so the cart 
moves forward. ( ) 


e 2. When we decrease the number of fire extinguishers, the cart moves for 
| a longer distance. C) 
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dos What Do You Already Know About 
Activity G3 Starting and Stopping ? 


> Put (v^ or (x): 
A ball will not move if you push it with your foot. ( ) 


How do objects move ? 


There are two forces that cause objects to move which are : 


Pushing force Pulling force 


Example : Example : 
Aman pushes a wheelbarrow. A child pulls a toy car. 


are: 


The relation between motion with balanced and unbalanced forces : 


Balanced forces Unbalanced forces 


- If there are balanced forces act on an |- If there are unbalanced forces act on an 
object, so this object will not move. object, so this object will move. 

Example : Example : 

- In the tug-of-war game, if the two - In the tug-of-war game, if one team is 
teams are pulling the rope with pulling the rope with a greater force. 
equal forces. - This means that, the forces that act on 


- This means that, the forces that act the rope are unbalanced (unequal) forces. 
on rope are balanced (equal) forces. | _ So, the rope will move toward the team 
- So, the rope will not move. with the greater force. 


wheelbarrow 4g. se unbalanced forces Ajlozo më 595 rope Aves 


| balanced forces ājləzo s95 tug-of-war Jls team ös |171 


L 
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UNIT FA CoNcePT 1 


Check your understanding 
> Put (v^) or (x): 


1. If an object moves, it means that the forces acting on it are balanced. ( 
2. The unbalanced forces cause objects to move. 


> Complete the sentence below each picture, using the words "pushing" 
or "pulling” : 


1. The player uses the 0... 


2. The man uses the ............-..---- 
force to hit the ball. 


+ force to move his suitcase. 


3. Children use the .................. 
in tug-of-war game. 


. force 


4. The boy uses the |... force 
to move his skating board. 


hit 


så skating board 


aal zs 
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STARTING AND STOPPING 


Activity B Objectsin Motion 


How do we know an object is moving ? 


- An object is in motion if its position changes from one place to another, even if this 
change can't be seen. 


- The change in position of an object is compared to something else that is not usually 
moving (fixed point). 


Motion : 


It is any change in the position of an object relative to a fixed starting point. 


>» Example of an object motion: 


The boy holding a ball in starting position which is close 


to the tree. 


When he throws the ball, it will move by the pushing 
force through the air. 


Then the ball will drop into the hand of the girl by 
the pulling force of gravity. 
Gravity : 

It is the force that pulls objects down toward the Earth. 


Vv 


- The ball will stop by the pushing force of the hand of 
the girl against the ball movement. 

- The position of the ball changes, relative to the tree 
which is the fixed starting point. 


Motion 4,> throw vx Starting al toward Nes) 
relative to v4.45 drop bi position ul fixed point 43,6 åhä 
holding Jl! gravity āxòbJI close to oo mys 
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UNIT CONCEPT 1 


* Some motion are easy to see, such as : 


A person walking down the street. Leaves move by the wind blowing. 


e Some motion are hard to see, such as: 


The rotation of the Earth around the Sun. 


2 Check your understanding 


> Complete the following sentences using the words below : 
(pull - position - force - motion) 


DA eee e must act on a ball to start motion, so the ww... of the ball will 
change 
2. There are two types of force which are a push force and a... force 
that cause the un. of any object. 
blowing ve street &l+ rotation obs 
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STARTING AND STOPPING 


What makes objects move ? 


Any object needs a force to move and change its position. 


Force : 


It is a push or pull that is applied to an object causes it to change its position. 


> What are the forces that affect the bag when you lift it ? 
- The force of the gravity pulls your bag downward. |] eN ani 
- The force of your arm pulls your bag upward. l f puina 

x 


- The pulling force of your arm is greater than the pulling = 
force of the gravity (two unbalanced forces). rg 
So, the bag moves up toward the greater force. ee i 


g Note 


i To move up any object from the ground, the pulling force of your arm must be 
_ greater than the pulling force of the gravity. 


pulling — | 
force 


26 Gravity 


> Is there any force affects objects when they are not in motion ? 
1. When you sit on a chair : - 

- The force of the gravity pulls you downward. 
- The chair exerts force that pushes your body upward. 


- The pulling force of the gravity is equal to the pushing 
force of the chair (two balanced forces). 
So, there is no motion due to the two balanced forces that hold you in the chair. 


ravity | 
-pulling ~ 


2. When a book is put on a table : 
- The force of the gravity pulls the book downward. 


Table | 
- The table exerts force that pushes the book upward. hee 
- The pulling force of the gravity is equal to the pushing cara 
force of the table (two balanced forces). | T" ay 
So, there is no motion due to the two balanced forces i b- sum uiia 
that affect the book. 
exert Jå» lifting zi» downward Jaw) applied to ule &bs upward fers) 
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UNIT A... 1 


Check your understanding 


> Look at the following pictures, then answer the questions below : 


- Pine ae ag | 
2 6 2 Sao 


h “Sees T 


Picture (1) Picture (3) 
1. Choose : 
In this game when the rope moves, it moves toward the team with ................... force 


(greater — smaller). 


N 


. Complete the sentences by writing if the forces are "balanced" or 
"unbalanced" : 


a. The forces in picture (1) are ................ 
b. The forces in picture (2) are ................. 
c. The forces in picture (3) are ........ 
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Exercises on Lesson 2 


@ Understand O Apply @ Higher Thinking Skills 


== 
Œ Choose the correct answer : 

e 1. All objects around us can move by the effect of .......... 
a. pushing force only. b. pulling force only. 
c. pushing and pulling forces. d. sound and light energies. 

e 2. A ball may move away from the foot of a football player by the effect of .......... 
a. pushing force only. b. pulling force only. 
c. pushing and pulling forces. d. sound energy only. 


èe 3. When an object is in motion, this means that its ......... changes. (Cairo 2023/ Cairo 2022) 


a. color b. shape c. size d. position 
e 4. When you sit on a chair, the force of gravity is .......... and holding you in the 
chair. 
a. pulling you upward. b. pulling you downward. 
c. pushing you upward. d. pushing you downward. (Cairo 2022) 
è 5. What makes a ball in the air fall down to the ground ? .......... 
a. Friction force. b. Gravity force. 
c. Sound energy. d. Light energy. 
è 6. Which of the following will cause an object to move ? .......... 
a. Balanced forces. b. Unbalanced forces. 
c. Sound energy. d. Light energy. (Luxor 2022) 


è 7. In the tug-of-war game, two teams .......... 
a. pull the rope in the same direction. 
b. push the rope in the same direction. 
c. pull the rope in opposite directions. 
d. push the rope in opposite directions. 
° 8. In the tug-of-war game, when two teams are pulling a rope, and the rope 
does not move toward any team, this means that .......... 
a. equal forces are being applied on the rope in the same direction. 
b. equal forces are being applied on the rope in opposite directions. 
c. unequal forces are being applied on the rope in the same direction. 
d. unequal forces are being applied on the rope in opposite directions. 
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UNIT CONCEPT 1 


5 9. Which of the following is an example of unbalanced forces ? ......... 
a. Two children push a box with the same force in opposite directions. 
b. Two children play on a seesaw without its moving up or down. 
c. Two children play on a seesaw, that moves up and down. 
d. Two teams play the tug-of-war game while the rope doesn't move. 
10. All of the following are examples of motion, except .......... 
a. a running person. b. a ball travelling through the air. 
c. a flying bird. d. a sleeping dog. 
e11. Two equal forces act at the same time on a stopping object but in opposite 
directions. Which sentence describes the object's state ? .......... 
a. The object stays in its place without moving. 
b. The object speed decreases. 
c. The object speed doesn't change. 
d. The object speed increases. 
12. You can see the movement of the following objects, except the movement 


OF wsseziziss (Giza 2023) 
a. a flying airplane. b. a running horse. 
c. sea waves. d. the planet Earth. 

e13. Gravity is a force that .......... (Kafr El-Sheikh 2022) 


a. pushes objects down toward the Earth. 
b. pulls objects down toward the Earth. 

c. pushes objects toward the sky. 

d. pulls objects toward the sky. 


Put (v) or (X) : 
e 1. The stopping object can't move until a force acts on it. (Cairo 2023/Minia 2022)(_) 
l 2. The rotation of the Earth around the Sun is easy to be seen. () 
; 3. Unbalanced forces keep an object in its place without moving. { 3 
e 4, If the two teams in the tug-of-war game are pulling the rope with equal forces, 
the rope will move toward one of the two teams. ( ) 
5. Unbalanced forces cause a change in the object position. (Minia 2023)(_) 


6. If one team in the tug-of-war game pulls the rope with a greater force, 
the rope will move toward the team with the smaller force. ‘a. 


Write the scientific term of each of the following : 
e 1. Itis a push or pull that is applied to an object causes it to change its position. 
(Cairo 2022) (eovesseneneee) 
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Exercises 


onlesson 2 


2. The force you can do to move an object away from you. ( 
3. The force you can do to bring an object closer to you. ( 
4. Achange in the position of an object relative to a fixed starting point. ( 
5. The force that pulls objects down toward the Earth. ( 


Complete the following sentences : 


1. As you are sitting down on a chair, there are two forces that act on your body 
which are the ............... force of gravity and the ............... force of the chair. 


2. The toy placed on a table does not move due to the effect of the two 
A acting on it. 


balanced 


3. In the tug-of-war game, the ............... force of the stronger team makes the rope 


moves toward this team. 


4. When you throw a ball up in the air, it starts to fall down again toward the 


ground due to the effect of pulling force of............... 


5. When you lift up an object from the ground, there are two forces act on it, which 


are the ou... force of your hand and ............... force of the gravity. 


6. You can stop a moving basketball by the ............... force of your hand against the 


ball movement. 


7. The train's position changes relative to the train station. This sentence 


describes the meaning of ............... 


8. A chair stands on the floor due to the pulling force of ............... 

9. If you throw a ball through the air, it is affected by the ............... force of your 
hand and the ............... force of the Earth's gravity. 

0. We can say that the object is in motion when it changes its position 


relative to a ..............- starting point. 


Correct the underlined words : 

1. Moving an object away from you represents a pulling force. 

2. Moving an object toward you represents a pushing force. 

3 

4. 

5. Changing the position of an object relative to a fixed point 
is known as force. 


6. The rope in the tug-of-war game may not move toward any team, if both teams 


push with the same force. 
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When you jump up, the force of friction pulls you back to the ground. (........---.+5 ) 


UNIT ie CONCEPT 1 
| 
| E Give reasons for : 


è 1. When two equal pushing forces act on an object in opposite directions, the 


object doesn't move. 


stopped. 


3. When your friend catches a ball that is thrown in the air, the motion of the ball is 
k happens if... ? 


e 
1. The pulling forces of the two teams are equal in the tug-of-war game. 


Look at the following pictures, then choose if the forces are "Balanced" 
or "Unbalanced" : 


1. A book on a table 2.A aeesaw 
(Balanced — Unbalanced) (Balanced — Unbalanced) 
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Exercises on lesson 2 


dae the type of force that is used in each of the following situations : 


1. Among the forces that act on the basketball in this picture are ............... 
a. pushing force of both gravity and the player's hand. 
b. pulling force of both gravity and the player's hand. 
c. pushing force of gravity and pulling force of the player's hand. 
d. pulling force of gravity and pushing force of the player's hand. 


2. The basketball will fall down to the ground due to the ............... that acts on it. 
a. pushing force of gravity b, pulling force of gravity 
c. friction force of air d. friction force of ground 
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Activity EB stopping Motion 


> Look at the opposite figure, then choose 
the correct answer : 


e If we roll the two cars with two different 
forces, where car (B) is pushed with 
a force greater than car (A). 


Which car travels a farther distance ? .............. 
[ Car (A) — Car (B)] 


How does an object in motion stop ? 
A moving object only stops when a force of the same amount is applied to it in the 
opposite direction of its motion. 


e The force that stops a moving object may be : 


Easy to be observed Hard to be observed 


Example : Example : 
e When a car crashes into a wall, |* When a car runs out of fuel on a flat road, its 
it will stop. speed decreases gradually until it stops. 


e Because the wall applied e Because there is a friction force comes from : 


a force to the car with the 
same amount of the force that 
pushes the car toward the wall. 


1. Friction (rub) between the car tires and 
the road. 


2. Friction between the air that flows over 
the car against its surface. 


Direction of 
car movement 
——— — 


irection of 
| friction of road 


observe bow farther asf friction J&> amount ās 
crash esha fuel 3959)! tires Sluull abl] opposite unk 
ant ve / sa gradually Gey rub 48 direction abel 
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STARTING AND STOPPING 


) 


| 


Friction : | 


It is a force that is exerted when objects rub against each other. 


O Notes 
4. Friction force always slows down or stops motion of moving objects. 
2. The direction of friction force is always opposite to the direction of motion of 


a moving object. 


Check your understanding 


>» Complete the following sentences using the words below : 
(friction - opposes - unbalanced) 


1. Any object moves from its place when the forces acting on it are ................... 
2. The force that slows down or stops motion is called ....................... 
3. Friction is a force that ....................... the motion direction. 
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M- CONCEPT 1 
Activity E Rolling Cars 


e You have learned about the causes of motion, in this activity you will explore 
the effect of applying different amounts of force to an object. 


eee | 
| | 
: eo | a 


Measuring ruler 


1. Push a toy car hard from a starting point, and record 
the distance the toy car rolls by using the measuring ruler. 


Toy car 


2. Repeat the above step several times, and record 
the data in a table, then find the average distance. 


3. Push a toy car very gently from the same starting point, 
and record the distance the toy car rolls. 


4. Repeat step (3) several times, and record the data in 
another table, then find the average distance. 


e The car moves a large distance 
when it is pushed hard as shown in 


the following table : 


¢ The car moves a small distance 
when it is pushed gently as shown in 
the following table : 


Hard push Gentle push 


Distance (cm) 


14 cm 


The average distance = 


The average distance = 
14 +17 +20 +17 


90 +70. * 80 +95: SELA 17 

4 4 = cm 
explore 443% gently 43,,/4bL gentle push a,5 àno 
several times obe bse trial 44-0! data obl 
dole] hard push 4495 4x50 record d= 


repeat 


average distance dSluol! hwgio 
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STARTING AND STOPPING 


« Hard push causes object to travel a long distance. 
«Gentle push causes object to travel a small distance. 


Q Note 
If the same force acts on a toy car and a toy truck : 
e The car (the smaller object) will travel a farther distance. 
e The truck (the bigger object) will travel a shorter distance. 


zE Check your understanding 


> Put (v^ or (x): 


1. A toy car travels a very small distance when it is pushed hard. ( ) 
2. When we push a toy car and a toy truck with the same force, the toy 
car will move faster. ( ) 
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Exercises on Lesson 3 


@ Understand © Apply @ Higher Thinking Skills 
P Choose the correct answer : 
. The force that occurs when an object rubs against another object is called .......... 
a. friction. b. gravity. c. push. d. pull. (Minia 2022) 
e 2. The force that tries to stop an object moving on a surface is called .......... 
a. gravity. b. friction. 
c. push. d. pull. 
è 3. There is a.......... force between the car tires and the road that acts to decrease 
car's speed gradually. (Cairo 2023 /Dakahlia 2022) 
a. gravity b. pulling 
c. pushing d. friction 
e 4. Which of the following sentences describes the friction force ? .......... 


—o 


6. 


a. It pulls objects toward the ground. 
b. It pushes objects away from the ground. 
c. It slows down or stops objects in motion. 
d. It doesn’t affect objects in motion. 


. When an apple falls from a tree down to the ground, it is affected by .......... 


a. friction force of air only. 

b. gravity pulling force only. 

c. gravity pushing force only. 

d. friction of air and gravity pulling forces. 

Tamer pushes a ball on a flat ground and it covers a distance of 30 cm. If he 
pushes it with more force, it may cover a distance equal to .......... cm. 

a.5 b. 15 c. 30 d. 50 


ie tS ee ee = 5. a 
Put (v) or (Xx): 


. When a car crashes into a wall, it will not stop. (Alexandria 2023)() 
Sometimes it is easy to observe the force that stops an object. ( ) 
When a car runs out of fuel on a flat road, its speed increases gradually 
until it stops. (Sharkia 2023) ( ) 
Friction force always slows down or stops the motion of moving objects. ( ) 
The motion of an object on the ground is affected by a friction force. ( ) 
Hard push causes an object to travel for a longer distance. ( ) 
If the same force acts on two different objects so, the bigger object will 
travel for a longer distance. ( ) 

. A football rolls on the ground to a distance then it stops. The force which 


stops the ball is the gravity force. (ral 
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Exercises on lesson 3 


Correct the underlined words : 
° 1. Moving object stops when a force of the same amount is applied to 


it in the same direction of its motion. (sae ) 
2. If a car runs out of fuel, its speed increases. | ene ) 
3. The motion of a car is opposed by the gravity of air. | erence ck ) 


Write the scientific term of each of the following : 


e 1. It is a force that is exerted when objects rub against each other. Cirera ) 
l 2. It is a force that slows down the motion of moving objects. EAEE ) 
5) Complete the following sentences : 

e 1. A moving car is affected by the ............... force of both air and road which act in 
E errans direction of the car movement. 

è 2. We can say that a train is faster than a car if the ............... acting on the train is 
ee than that acting on the car to move the same distance. 

è 3. If you push each of a small ball and a big ball with the same force, the small ball 
moves a distance ............... than the big ball. 

è 4. In tug-of-war game, the rope moves toward the group which has pulling force 


eer than the other group. 


. The speed of a ball moving on the ground decreases gradually until it stops due 


to the effect of ............... force. 
. When you kick a ball hard, it will move for a ............. distance but when you kick 
the same ball gently, it will move fOr a woe distance. 


. If the same pulling force acts on two boxes of different sizes, the smaller box 


will move for a ............5 distance. 


Give reasons for : 


1. 


When your toy car crashes into a wall, it will stop moving. 


2. When you stop pedalling during the movement of your bicycle, it slows down 


until it stops. 


3. If you push two similar toy cars on the same ground, one of them may travel for 


a longer distance than the other. 


4. If the same force acts on a small car and a truck, the small car will travel for 


a longer distance than the truck. 


Scanned with CamScanner 


— 


UNIT 


CONCEPT 1 


| EA What happens if... ? 
T 1. A car runs out of fuel on a flat road. 


The following figure shows two similar toy cars are pushed to move on the 
‘same floor, study the figure then answer the questions below : 


1. Which of these two cars is affected Original 
A 
by a greater force ? (Cairo 2022) Pag ®. 
(Give a reason for your answer). =e 


2. Choose the correct answer : 


1. 


If the two cars were pushed by the same force, SO ............... 
a. car (A) would move for a longer distance than car (B). 
b. car (B) would move for a longer distance than car (A). 
c. the two cars would move the same distance. 

d. the two cars would not move. 


. If you replace car (A) with a new car which is larger than car (B), the new car 


will move a distance ............. the distance that covered by car (B). 
a. longer than b. shorter than 
c. equal to d. twice 


. The two cars during motion are affected by all the following forces, except .......--” 


a. the pushing force. b. the friction force of the air. 
c. the friction force of the floor. d. the pushing gravity force. 
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Activity B Energy, Work and Force 


> Look at the opposite picture, then choose — 
the correct answer: 


This man exerts a ............... force on the car to 
make it moves. 
( pushing — pulling ) 


The relationship between energy, work and force : 


> Example: 
- The man exerts a pushing force on the car to move it. 
- So, this force transfers energy from his body to the car. 
- When he moves the car, this means that he is 
doing work. 


> From the previous example, we can conclude that : 
+ Force transfers energy from one object to another. 


+ The work done is equal to the amount of energy transferred by a force that is used 
to move an object. 


Cae Treen) om Energy (Energy J Enables us todo » us to do easier nee, Een) 


y Note - Ta i 
Force and energy are different, but ines are related to one another, where force 


i is the effect that tenapges Slee anga aleve it to do work. 


Check your understanding 


> Complete the following sentences using the words below : 
(force - work) 
1. To make an object start or stop moving, this requires ............... 
2. When you push a car and it starts to move, you are doing ............... 


relationship alo flat road abua dob enable us usa 
work Jès transfer Joo / dé related to 4 glare 
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øA... 1 
| Activity 10m Record Evidence Like A Scientist 


| > In this concept, you have learned a lot about the role of balanced and unbalanced 
forces in starting and stopping motion. 


e Now, try to think like a scientist by writing your claim, your evidence and your 
scientific explanation about one of the main points of this concept through the four 
steps you have learned in the previous concepts. 


(?) Step The Question 
3l 


How do forces act on different objects to make them start moving and stop moving 


Review on Concept (2.1) 
To review this concept look at the Assessment Book 
"Part 2 : Final Revision". 


role J99/ 48:59 evidence J 
claim 4145! scientific explanation valal pat! 
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Exercises on Lesson 4 


@ Understand © Apply © Higher Thinking Skills 


o Choose the correct answer : 
° 1. All of the following examples can move by a pushing force, except .......... 


a. a ball. b. a swing. c. tug-of-war rope. d. a car. 
e 2. To stop a moving object we can apply a.......... against it. 
a. pushing force b. gravity force c. sound energy d. light energy 


e 3. Samir pushed his toy car that moved forward, to stop it he should .......... 
a. push it in the same moving direction. 

b. pull it with a small force in the same moving direction. 

c. pull it with a large force in the same moving direction. 

d. push it in a direction opposite to its moving direction. 


e 4, The work done is equal to the amount of .......... transferred by a force that is 
used to move an object. 
a. energy b. friction c. pushing d. gravity 


Put (v) or (X) : 


e 1. If a person moves a table through a distance, there is a work done. ( ) 
| 2. Lifting a book upward needs more energy than pushing a truck. ( ) 
| 3. If you try to open a door but you cannot open it, this means that work 
| is done. (€ ) 
4. Hitting a tennis ball needs a pulling force. (Giza 2023)(  ) 
EV complet the following sentences : 
ə 1. When you push a table to move on the floor, your pushing force transfers 
etait: from your body to the table. 
> 2. Any force applied to an object is considered as the effect that changes ............... 
| and allows it to do ............... done by this object. 
3. The work done on a basketball is equal to the amount of............... transferred 
from the player hand to the ball. 
4. To stop the rolling ball on the ground, you need to exert a............... equal to that 
exerted by the ball in the opposited direction. 
In the opposite figure, which of the two players does me 


* more work to raise the weights ? 
(Give a reason for your answer ). 


Sbeand player 


3 
First player 
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Model Exam (J 2 


on Concept (2.1) 


EP (A) Choose the correct answer : (5 marks) 


1. Mona throws her ball up in the air so, gravity will make the ball move .......... 
a. forward. b. upward. c. downward. d. backward. 


2. Which situation represents the best example of gravity ? .......... 
a. Acar hits a tree and its motion stops. 
b. Awind blows and a sailboat moves. 
c. A book is pushed to move across a table. 
d. A person drops a ball that falls to the ground. 


3. The speed of the Shockwave truck is more than that of the .......... 
a. normal truck only. b. jet airplane only. 
c. normal truck and rocket. d. rocket and jet airplane. 


4. All the following are examples of pushing force, except .......... 
a. writing using a keyboard. b. lifting a bag. 
c. kicking a ball. d. throwing a basketball. 
(B) What happens if ... ? 
The forces that are acting on the rope of tug-of-war game are balanced. 


(according to the movement of the rope). 


(A) Put (v’) or (x) : (5 marks) 
4. Gravity pulls objects upward. È =) 
2. The main difference between pulling and pushing forces is the direction 
of the force. ©) 
3. We can’t observe the movement of a person walking on the street. ( ) 
4. If you move a chair through a distance, there is work done. ( ) 


(B) Give a reason for the following : 


If you push a pen on the table, it moves for a certain distance till it stops. 
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STARTING AND STOPPING 


Æ (A) Correct the underlined words : (5 marks) 
1. By increasing the pushing force acting on a moving toy car, it will move 
for a short distance. lenno ) 


2. Any moving object stops when a force of the same amount is 
applied on it in the same direction of its movement. (ererat ) 


3. To increase the speed of the Shockwave truck, engineers installed 
three parachutes in it. P ENA ) 


4. A table stays without any motion due to the unbalanced forces 
that are acting on it. (oppona ) 


(B) Look at the opposite picture, then complete the following sentences : 
1. The person in this picture uses ........... to land safely. 


2. The idea of person landing in this picture is 
the same as the idea of stopping the motion 
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Model Exam & 
15 


on Concept (2.1) 
ED (A) Complete the following sentences : (5 marks) 
1. When we put a jet engine in a normal truck, its speed will .......... 
2. The bicycle cannot move without a .......... acting on it. 
3. When you push a toy car on the ground, its speed decreases gradually until it 
stops due to the effect of .......... force. 
4. To stop a moving toy truck on the ground, you need to exert a .......... equal to 


that exerted by the toy truck in the opposited direction. 
(B) Give a reason for the following : 
If a ball moves on the flat road, its speed decreases till it stops. 


(A) Write the scientific term of each of the following : (5 marks) 
1. The type of force that is used in tug-of-war game. (Gch eres ) 
2. It is the force that causes any object falls down toward the ground. (.--.---------"-~ ) 

3. It is the engine that is used in the Shockwave truck to allow it moves fast. 
eee ) 
4. It is a force that is exerted when objects rub against each other. (irra ) 


(B) What happens if ... ? 
A car and a truck are affected by the same pushing force. 


Æ (A) Choose from column (B) what suits it in column (A) : (5 marks) 


1. Friction force . are the forces that act on any object to make it 
2. Balanced forces moves. 
3. Unbalanced forces . is the force that act in the opposite direction of 
4. Gravity force the object's movement to stop it. 

. is the force that causes any object falls down 


toward the ground. 


. are the forces that act on any object that does 
not move. 


. is the force that act in the same direction of the 
object's movement to stop it. 
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STARTING AND STOPPING 


(B) Look at the opposite picture that shows a boy moves a car forward, then 
complete the following sentences : 


1. The car moves as a result of .......... force that 
is applied by the boy. 

2. During the movement of the car, it is opposed 
by the friction force of .......... and the friction 
force of the ground. 


Scanned with CamScanner 


Scanned with CamScanner 


Learning outcomes 


By the end of this concept, 
your child will be able to: 


- Investigate the forms of energy 
in a system or for an object. 


- Apply logical reasoning to 
predict the types of energy for 
an object. 


e Cite evidence to explain how 
energy is conserved. 


Key vocabulary 


e Kinetic energy 

e Potential energy 

e Chemical energy 

e Gravitational potential energy 
e Thermal energy 
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Notes For Parents On Concept (2.2) 


What you should do with your child 


Let your child mention some examples of objects that have kinetic 
energy and potential energy. 


Activity 1 


Discuss with your child the different types of energy in the roller coaster 
during its movement. 


Activity 2 


Discuss with your child the different forms of energy and let him/her 
mention some examples of each of them. 


Activity 3 


Activity 4 | Explain to your child the relationship between energy and work. 


Activity 5 | Explain to your child the meaning of "potential energy" and "kinetic energy”. 


- Explain to your child that all forms of energy are classified into two main 
groups which are potential energy and kinetic energy. 


Activity 6 


- Discuss with your child that potential energy depends on the mass of 
an object and its height from the Earth’s surface. 


Activity 7 | Let your child mention the changes of energy in some devices. 


Explain to your child the concept of : "energy is not created or 
destroyed". 


Activity 8 


Help your child to think like a scientist by answering a question about 
one of the main points of this concept, then write his/her claim, evidence 
and scientific explanation. 


Activity 9 
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Activity ED Can You Explain ? 


Figure @ 


Aplayer kicks a ball : A toy car on a slope 
Figure @ Figure @ 


> In the previous concept, you have learned that : 
Objects need a force to move or stop and this force applied on objects needs 
energy to be able to do work, so how do moving objects get energy ? 
‘The pictures above show: "7 ` 

*Asand surfer moves very fast down the sand hill in figure @. 

* The ball moves through the air when the player kicks it with his foot in figure @ð. 


* The toy car at the top of slope will not move if no force is applied on it in figure ©. 


> From the previous observations, we can conclude that : 
- All moving objects have a type of energy known as kinetic energy. 
- Objects that do not move don’t have kinetic energy but they have another type of 
energy known as potential energy that is stored in them. When these objects start 


to move, they get kinetic energy. 


> In this concept, we will study : 
* The meaning of energy and its basics. e Types of energy. 
e Kinetic energy and potential energy. 


hill Us force ` 395 sandsurfer Juico as potential energy 49 45b 
slope sœ energy atb kinetic energy 45> dal 199 


Scanned with CamScanner 


UNIT CONCEPT 2 


Activity B PEIEE E 


In your opinion, which of the following energies 
is responsible for the movement of the roller 
coaster (train) ? 


a. Kinetic energy. b. Sound energy. 


c. Light energy. d. Thermal energy. 


Roller coaster 
> In the previous activity, you have learned that objects need energy to 
move. Now, let's study the motion of the “roller coaster” as an example to 
know the source of energy that makes it move. 
e First, the roller coaster moves up the hill (ramp) slowly and its speed decreases 
gradually until it reaches the highest point. 
e Then, the roller coaster pauses briefly at the top of the hill. 


e After that, the speed of the roller coaster increases as it moves down the hill. 


> To know the source of energy that makes the train move with this speed, | 
read the following steps : | 


© At the top of the hill, the 
train stores some energy 
(potential energy) during 


@ As the roller coaster 
moves up the hill, 
there are electric 


motors that are used pean ) its rising. 
to carry the train cars ona | Ee a 
up to the top of hill. 


"A i | 
pe i“ 


TA PERET ETAPE 


- @ As the roller coaster moves down the hill, the 
energy stored in the train (potential energy) 
changes into a more active form of energy 
(kinetic energy) that helps it move downward, 
so the train doesn't need electricity. 


roller coaster Į Lalloll h5 thermal energy 5 āyh> ab 
\ 


gradually Gey briefly i paad 53 
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ENERGY AND MOTION 


> From the previous explanation, we can conclude that : 
e When the roller coaster moves downward, its kinetic energy increases. 


« The kinetic energy increases as the speed increases. 


@ What happens if... ? 


- A roller coaster moves from up to down. (according to its energy). 
The stored potential energy in the train is changed into kinetic energy. 


- A roller coaster stops. (according to its kinetic energy). 
Its kinetic energy becomes zero. 


EAI Check your understanding 


> Put (v) or (x): 


1. Kinetic energy of a moving object increases as its speed increases. ( ) 
2. When a roller coaster moves from up to down, it has the most kinetic 
energy when it reaches the lowest point of the hill. ( ) 
3. When the roller coaster moves downward, its kinetic energy decreases. ( ) 
explanation bee) [conclude sso 


Scanned with CamScanner 


CONCEPT 2 


ec What Do You Already Know About 
Activity EQ Energy and Motion ? 


> From the previous activities, you can conclude that we need energy to do all 
our daily activities such as running, walking and even during reading a book, 


So, energy is part of everything that happens in the world and everything we do. 


> Examples show the importance of energy in our life : 


We eat food to obtain energy to help us grow 
and move. 


Energy affects objects and makes them move 
and change their places. 


Energy helps in cooking. 


Energy helps in lighting houses and streets. 


affects »8 obtain ule des: operating Jès daily we 
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Moving Energy : 
pleated teeta 


¢ Energy moves (transfers) from an object to another as in the example below 
that shows a player kicks a ball as shown in the following steps : 


The kinetic energy transfers from the player’s foot to the 
ball when he kicks it. 


ie 


Then, the ball moves in the air as a result of the transfer 
of kinetic energy to it. 


Then, the kinetic energy transfers from the ball to the goal 
net which vibrates as a result of the transfer of kinetic 
energy to it. 


Any stopped object on the Earth’s surface as in 
figure (1) has no energy. Any object at a height 
from the Earth's surface as in figure (2) has 

a special type of energy known as potential 
energy. 


npc: io h Figure (1) Figure (2) j 
Check your understanding 
> Put (v) or (x): 
1. Energy affects objects and makes them move and change their places. ( ) 
2. Energy doesn’t transfer from an object to another. ( ) 


Jas kicks Js» 


transfers 
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Exercises on Lesson 1 


@ Understand © Apply @ Higher Thinking Skills 


Choose the correct answer : 


èe 1. When a sand surfer moves down the hill, this means that he has .......... , due to 
his movement. 
a. kinetic energy b. stored light energy 
c. potential energy d. stored electrical energy 
e 2. Human needs .......... to walk from one place to another. 
a. light energy b. energy obtained from food 
c. sound energy d. energy obtained from batteries 


è 3. Electric motor in the roller coaster helps it to .......... 
a. move up to the top of the hill. 
b. move down to the bottom of the hill. 
c. stop at the top of the hill. 
d. stop at the bottom of the hill. 
© 4. When an object moves down a ramp, its stored potential energy .......... 
a. increases. b. doesn't change. 
c. changes to a less active form of energy. 
d. changes to a more active form of energy. (Alexandria 2023 /Assuit 2022) 
e 5. When the roller coaster goes up, its speed .......... 
a. decreases as it goes down. 
b. decreases as it reaches the top of the hill. 
c. is more than its speed when it goes down. 
d. increases as it reaches the top of the hill. 
6. When a wheelchair and a car go up a ramp, which of them can store some 


energy ? .......... 
a. The wheelchair only. b. The car only. 
c. Both of them. d. None of them. 
e 7. The roller coaster has the most energy of motion, .......... 


a. as it goes up to the top of the hill. 
b. as it goes down the hill. | 
c. when it stops at the top of the hill. | 
d. when it stops at the bottom of the hill. 
e 8. When the roller coaster stops, its energy of motion .......... | 
a. doesn't change. b. increases. | 
c. decreases. d. becomes zero. | 
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Exercises on lesson 1 


è 9. When a car moves up a ramp, this happens due to the effect of 


a. gravity force. b. balanced force. 
c. kinetic energy. d. sound energy. 
e10. The type of energy that allows objects to move is known as .......... 


a. light energy. b. potential energy. 
c. solar energy. d. kinetic energy. 


Choose from column (B) what suits it in column (A) : 


1. When a wheelchair goes | a. it is under the effect of balanced force, and it 
down a ramp, doesn't store energy. 
. itis under the effect of unbalanced force, where 
e 
| 
e 
| 
| 


2. When a wheelchair stops | b. it has only energy of motion. 


at the top of a ramp, 


3. When a wheelchair stops| it loses its stored energy. 


at the bottom of a ramp, |d. itis under the effect of balanced force, and it 


stores energy. 


Put (v) or (X) : 


1. We eat food to obtain energy. ( ) 
2. Energy doesn't transfer from an object to another. G11) 
3. When a stopped object is affected by two opposite equal forces, it will not move. 
(€) 

4. If a wheelchair moves horizontally on the ground, its energy of motion 

equals zero. ( ) 
5. The moving objects only have energy, while the objects that don't move 

have no energy. (Giza 2022)(_) 


Write the scientific term of each of the following : 
è 1. The form of energy that the object has due to its movement. E ) 


è 2. The form of energy that increases when the speed of an object 
increases. (Sohag 2022) (cossis ) 


3: 


Correct the underlined words : 
1. When a roller coaster moves down a ramp, its kinetic energy 
doesn't change. (aaen ) 


¢ &]——_-— 


Scanned with CamScanner 


UNIT al CONCEPT 2 


2. If you push a pencil upward, it stops at a certain height then falls down 


due to the effect of pushing force of gravity. er | 
3. When an object moves down, it has an active form of energy 
known as potential energy. (aniti) 
4. Under the effect of pushing force of gravity, anything falls down 
to the ground. (ms ) 
5. Balanced forces cause stopped objects to move. (snt ) 
6. Your potential energy is transferred from your foot to a ball when you kick it. 
a TE ) 
Complete the following sentences : 
e 1. When the roller coaster starts to move, it gets energy from ............... found in its 
first car which is operated by ............... 
ə 2. The speed of a roller coaster when it moves toward the top of the hill is ............... 
than that when it moves down the hill. 
ə 3. If the speed of an object decreases, this means that its kinetic energy ............. 
| 4. When the roller coaster moves up to the top of the hill, ............... ANd oe 
energies cause its motion. 
e 5. When you kick a ball, the ............... energy of your foot transfers to it. So, it 


moves through the air. 


Give reasons for : 
4. The roller coaster doesn't need electricity during its movement down the hill. 
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What happens to ...? 
? 1. The energy of the roller coaster when it moves down the hill. 
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Exercises on lesson 1 


2. The roller coaster when it loses its kinetic energy. 


4. The potential energy of an object when it is placed at a height from the Earth's 
surface. 


Look at the following figure, then choose the correct answer : 


| 1. The speed of the car increases when it.......... 
a. stops at point (A). 

b. moves from (A) to (B). 

c. stops at point (C). 

d. moves from (B) to (C). 


2. The speed of the car decreases when .......... 
a. it moves from (A) to (B). b. its kinetic energy doesn't change. 
c. its kinetic energy increases. d. it moves from (B) to (C). 


3. The kinetic energy of the car increases in all the following cases, except when 


the car .......... 
a. moves from (A) to (B). b. moves from (C) to (D). 
c. moves from (B) to (C). d. speed increases. 
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Activity B (satay eee 


> Observe these pictures, then put (V) in front of the bodies that have energy. 


> From the previous concept, you have learned that there is a relation 
between energy, force and work, where : 
e Force is the effect that changes energy to make it able to do work. 


e So, we can define energy and work as follows : 


Energy: Work: 
It is the ability to do work or cause It is a force that causes an object 
change. to move a distance. 


> Example to show the relation between energy and work : 


¢ When a football player kicks a ball, the force of his kick 
causes the ball move in a different direction. 


e Thus the player does work and he consumes energy 
(that he had obtained from food) to move his leg. 


e So, the work done by this player causes the ball to move. 


Facts about energy : 


(1) Energy can be stored and changed from one form 
into another. 

Example : 

When you hold a ball, it stores potential energy, when 
you let it fall down to the ground, the ball is moving 
where the potential energy stored in it is changed into 
kinetic energy. 


basics olwl! relation āe facts J store oy 
duros 


work J consumes Uei hold 
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ENERGY AND MOTION 


(2) We cannot see most forms of energy but, we can see 
and measure what energy can do. 
e We can't see most forms of energy such as : 
sound energy, thermal energy, electrical energy and 
chemical energy. 


. We can see and measure what energy can do. 


Example : 

When you push a wooden box and this box moves, this means that the energy 
transfers from you to the box and also can be measured through the distance 
that the box moves. 


Check your understanding 


> Complete the following sentences : 


1. The ability to do work is Known 8S ..........0.0.. 
2. The force that causes an object to move a distance is known as |... 


> Put (v^) or (x): 


1. Energy doesn’t change from one form into another form. ( ) 
2. When you push a wall and this wall doesn’t move, this means that you 
do work. ( ) 
3. The person who pushes a car forward and this car moves, this means 
that the person consumes energy. ( ) 
measure ust distance adLuo 


Scanned with CamScanner 


UNIT CONCEPT 2 


Activity B Kinetic and Potential Energy 


> Scientists classify energy into 


2 Potential energy | 


two types which are : 


r @ Kinetic energy. —— 


It is the amount of It is the energy of 7s E 
energy that is stored an object due to its M 
in an object due to its motion. 
position. S 
SL 

Example : Example : 
The ball has potential energy stored The ball has a kinetic energy when 
in it when you lift it up away from the you let it fall down to the ground. 
Earth’s surface. 

k Bis z 


* Now, let's see an example to find out how the potential energy can be 


changed into kinetic energy. 


(E The boy on the tower has 


potential energy. 


[ @ When he jumps down, his potential 
energy is converted into kinetic energy. 


@ During the movement of the 
girl up in the air, her kinetic 
energy is converted gradually 
into potential energy. 


@© The kinetic energy of the boy transfers 
to the girl who is standing on the 
seesaw and causes her to be pushed 
up into the air. 


E Y 


classify 


ta gradually g” 
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ENERGY AND MOTION 


į When an object has potential energy, so this object is ready to do work or to be 
| active. 


Check your understanding 


» Complete the following sentences : 


4. Scientists classify energy into two types which are ............ energy and ............ 
energy. 
2. The object has .............. energy stored in it when you lift it up away from the 


Earth’s surface. 
> Put (v^) or (x): 
4. When an object is placed at a high place, it stores kinetic energy. ( ) 


2. Any object that moves has kinetic energy. ( ) 


In the Assessment Book : 
Try t eT 
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Exercises on Lesson 2 


@ Understand © Apply © Higher Thinking Skills 


GD Choose the correct answer : 
© 1. The form of energy that is stored in a book placed on a table is known as 


EE energy. 
a. potential b. thermal c. light d. sound 

e 2. The energy of an object due to its motion is known 4s .............-.. energy. 
a. sound b. thermal c. potential d. kinetic 

e 3. The energy that is stored in an object due to its position, is known as ............. 
energy. (Giza 2023/Alexandria 2022) 
a. kinetic b. potential c. electrical d. chemical 

e 4. The form of energy that can be seen is ............. energy. 
a. thermal b. electrical c. light d. sound 

5. When you throw a stone in a lake, the ............. is transferred from the stone to 

the water surface. 
a. potential energy b. pulling force 
c. gravity force d. kinetic energy 


6. When a ball on a certain height is left to fall down, ............. 
a. its kinetic energy changes into potential energy. 
b. its potential energy changes into kinetic energy. 
c. its potential energy remains as it is. 
d. its kinetic energy remains as it is. 


© 7. A stopped object placed at 10 meters high from the Earth's surface has ............- 
than the same object when it is placed at the ground. 
a. smaller potential energy b. larger potential energy 
c. smaller kinetic energy d. larger kinetic energy 


a a Se 
The following table shows Samy in different situations. Choose from column (B) 
the type and the amount of energy that suits each situation in column (A) : 


. Samy stops at 5 meter | a. he has a stored electrical energy. 
high 

. Samy stops on the 
ground c. he has a large amount of kinetic energy. 


. Samy walks slowly on 
the Earth's surface d. he has an amount of potential energy. 


b. he does not have potential or kinetic energies. 


. Samy runs fast on the |e. he has a small amount of kinetic e 
Earth's surface ae 


lewen Dasa De E Be cineca 
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Exercises on lesson 2 


Put (v) or (X) : 


1. We can see all the forms of energy. z ) 
2. Energy can be stored in the form of potential energy. ( ) 
3. Any moving object has a form of energy known as kinetic energy. ( ) 


(Alexandria 2023) 
4. When an object is left to fall down to the Earth's surface, its potential energy 


is changed into kinetic energy. ( ) 
5. We can measure the distance that an object moved as a result of pushing 

force. (3) 
6. To do work, you must push or pull an object for a certain distance. ( ) 
7. If an object has energy so, it has the ability to do work. (€ ) 


Write the scientific term of each of the following : 


1. The energy that is stored in an object due to its position at a certain 


height from the Earth's surface. (Luxor 2023/ Cairo 2022) (......::1scs ) 

2. The energy that the object gains due to its motion. 
(Luxor 2023 / Minia 2022) (...........--.----.-- ) 
3. The ability to do work or cause change. (Alexandria 2023/ Ismailia 2022) (.........-..--....... ) 
4. The force that makes an object to move over a distance. (oe aes ) 


5. The energy that is changed into kinetic energy when an object 
falls down to the Earth's surface. E ) 


Correct the underlined words : 
1. The ability to do force or cause change is known as energy. (AG RLA: ) 
2. We cannot see all forms of energy, except thermal energy. (unae ) 
3. As the object moves faster, its potential energy increases. (ater ) 
4. The energy form stored in a stopped wooden box placed on 

a table is kinetic energy. (sae ) 


Complete the following sentences : 


1. If you have the ability to push a chair, so you have .............. 
2. When a force moves a ball over a distance, we can Say that............... is done. 
3. If you let an object fall down from a high place so, its ............ energy changes 


into kinetic energy. 
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UNIT CONCEPT 2 


4. When an apple falls from a tree, its ............... energy will decrease. 
e 5. Some types of energy can be seen such as ............... energy, while some other 
types of energy can't be seen such 4s ............... ANd sessi energies. 


© 6. If an object is placed at a height above the Earth's surface, it stores .............. 
energy. 
7. If a bird flies from the ground up to a high tree, its potential energy will ............... 


8. If you move a bag placed on a table to the floor, its potential energy will ............. 


Give reasons for : 


1. Abird stops on a tree has energy. 


What happens if ... ? 


e 
1. An apple falls from a tree to the ground. (according to the change in its energy). 
2. You transfer a book from the ground to a higher shelf. 
(according to its potential energy): 
Look at the opposite figure, then complete the following sentences : 
1. When the boy lets the ball fall down, 
the ........... energy which is stored in the ball 
changes into ........... energy. 
2. When the ball hits the floor and bounces up, 
WSs energy will increase as it rises up. 
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Exercises on lesson 2 


p Look at the figures below, then choose the correct answer : 
@ 


\ 


eet ae 3 
— — = 3 

-p 

lich ea o 

Book (a) Book (b) 


1. According to the potential energy, which of the following statements 
is correct ? .......... 
a. The two books have the same potential energy. 
b. Book (a) has more potential energy. 
c. Book (b) has more potential energy. 
d. The two books have no potential energy. 


2. If you transfer the book (a) onto table, its potential energy will .......... 
a. increase. b. decrease. c. not change. d. be zero. 


(1) Look at the two opposite figures, then choose the correct answer : 


| 1.In figure (a), the acrobat (1) has .................. © 
a. potential energy more than that of acrobat (2). 
b. potential energy less than that of acrobat (2). @ 
c. potential energy similar to that of acrobat (2). 
d. no potential energy like acrobat (2). Figúra (a) 


2. In figure (b), during the rising up of the acrobat (2) 
into the air, his ................... 
a. potential energy decreases. 
b. potential energy increases. 
c. potential and kinetic energies increase. 
d. potential and kinetic energies decrease. Figure (b) 
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Activity 6 Forms of Potential and Kinetic Energy 


> Complete the sentences opposite the picture by writing potential or kinetic. 


1. The ball has .............-. energy. 
2. When the boy lets the ball fall down, the ball has 


Reo mm energy. 


> In the previous activities, you have learned that there are two categories 


of energy which are kinetic and potential energies. 
e In this lesson, we will study some forms of potential and kinetic energies. 


Forms of potential energy 


acs Oa (| ae BENE lading 


[ Gravitational potential energy } i Chemical potential energy ; 


Gravitational potential energy 7 
e The Earth attracts objects to its surface by a force called gravitational force (gravity). 
e When an object is raised up against the Earth's gravity, this object stores gravitational 

potential energy. 


Example : 
The roller coaster at the top of a hill stores 
gravitational potential energy. 


Chemical potential energy 


Example : 

* The batteries store chemical potential energy. 

¢ The chemical potential energy stored in the battery is 
not used until this battery is connected to a device. 


Ç Note e 
When a spring is compressed, it stores 
| potential energy inside it. i | 
fk So phen ee Aenea ee ee S j| ; 
Spring 
gravity Austell) [connected abese spring 5) compress 
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ENERGY AND MOTION 


Factors affecting potential energy of an object : 


Mass 


By increasing the mass, the potential energy 
increases. 


Example : 

Ball (4) that has mass of 500 gram has 
a greater potential energy than ball ©) 
that has mass of 40 gram. 


By increasing the height from the Earth's 
surface, the potential energy increases. 


Example : 
Ball (4) at height 1 meter has a greater 
potential energy than ball (2) at height 


1 
2 meter. 


Forms of kinetic energy 
C sa F 


eae —_—_ 


. Sound energy — f l Light energy | i | Electrical energy | | Thermal energy | 
ee ee ys eo eard nS paasa seid | asl 
Movement of Movement of Movement Vibration of 
sound waves light waves of electricity particles in 

in the air. in the air. through wires. a substance 


during heating. 


Mass 


445 sound waves ugallalese light waves 


sgàl olege vibration JIpal 
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> From the previous lessons, you have known that energy is transformed 
(changed) easily from one form into another form such as: 


Changing of potential energy into kinetic energy: 
S Saar een tas oP Sennen Beach E a IE nae ess 


Example @: 


- A child at the top of a playground slide has potential 
energy. 


ss 


- When the child moves down along the slide, the 


potential energy changes into kinetic energy. 


Example @ : 


- The egg has potential energy when it is in the boy's 
hand. 
- The egg has kinetic energy as it falls down. 


Check your understanding 


> Look at the opposite picture, then complete the sentences using these 
words: 


(kinetic — potential) 
1. When the roller coaster is at the top of the hill, it 


stores ............... energy. 


2. When the roller coaster goes down the hill, its 
potential energy changes into ........... energy. 


playground eam ie is 
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ENERGY AND MOTION 


Activity EA Types of Energy 


e Energy is found everywhere around us. 


Energy can be 


i l 


- Energy is transferred from one place 
to another. 


Example : 
When you kick a ball, kinetic energy 
of your leg is transferred to the ball. 


- Energy is continuously changing 
and transforming from one form into 
another form. 


Example : 

When the roller coaster goes down 
the hill, its potential energy is 
transformed into kinetic energy. 


Some changes of potential energy into kinetic energy 


Example 


Flashlight 


stored in batteries. 


Energy changes 


Into 


From 


Light energy and 
thermal energy (heat). 


Chemical energy 


Gas oven 


Spring-powered 
car toy 


stored in natural gas. 


stored in the spring 


Chemical energy 


Thermal energy. 


Kinetic energy, sound 
energy and thermal 
energy. 


Potential energy 


wire. 


satr 


et 


..& ————" & 


| 


stored in gasoline. 


Chemical energy 


Kinetic energy. 


Oven 
w natural gas 


ozub 5 gasoline 


TEJ 
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> From the previous explanation, we can conclude that : 
e Energy can be stored in many different forms. 
e New energy cannot be created and also existing energy cannot be destroyed. 


e The food you eat also stores chemical energy. 


e When you eat food, your digestive system breaks down i 
the food and changes it into energy stored in your body. — 


<oaponaamennananmnnesaann --- -= -- 


[eu 


Check your understanding 


> Complete the following table : 


Energy changes 


1. Electric fan : Electrical energy Kinetic energy 


2. Door bell : Electrical energy 


Sound energy 


4. Electric lamp : 


In the Assessment Book : 


digestive system uae! jka! create ól door bell ull o> |destory 
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Exercises on Lesson 3 


© Understand © Apply @ Higher Thinking Skills 


m Choose the correct answer : 


ə 1. A ball at the top of a hill stores .......... energy. 
a. sound b. light c. chemical d. potential 
» 2. The stored energy in a battery of a flashlight changes into .......... , when it is 
turned on. 
a. chemical energy b. sound energy 
c. light energy d. potential energy 
> 3. All the following examples store chemical energy, except .......... 
a. food. b. natural gas. c. a battery. d. a compressed spring. 
ə 4. Energy can do all the following, except .......... 
a. It can be stored in an object. 
b. It can be transferred from an object to another one. 
c. It can be transformed from one form into another one. 


d. It can be destroyed and cannot be created. 

If an object stops at a certain height from the Earth's surface for two hours then 
falls down, this means that .......... 

a. its potential energy will be destroyed before two hours. 

b. its kinetic energy will be destroyed after two hours. 

c. its stored potential energy will change into kinetic energy. 

d. its stored kinetic energy will change into potential energy. 

© 6. All the following examples have stored potential energy, except 
a. a stopped roller coaster at the top of a hill. 

b. a moving car on a flat road. 

c. a battery of a car. 

d. a compressed spring of a toy. 

? 7. All the following examples represent kinetic energy, except 
a. light waves moving through the air. 

b. sound waves moving through the air. 

c. stored chemical energy in a car battery. 

d. water particles movement during heating. 

} 8. The potential energy of an object depends on .......... 

a. its mass only. 

b. its height from the Earth's surface only. 

c. its mass and its height from the Earth's surface. 

d. its temperature. 

| 9. The type of potential energy that stored in batteries is called ......... 
a. chemical b. thermal c. gravitational d. light 


(Cairo 2022) 


potential energy. 
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UNIT 2| CONCEPT 2 


e 10. All the following are forms of kinetic energy, except .......... 
a. light energy. b. chemical energy. 
c. sound energy. d. electrical energy. 


1. All types of energy can be classified into two main groups which are 


e1 
a. light energy and sound energy. 
b. chemical energy and electrical energy. 
c. potential energy and kinetic energy. 
d. magnetic energy and thermal energy. (Cairo 2022) 
@ 


Choose from column (B) what suits it in column (A) : 


(B) 
1. Sound energy a. changes into another form of energy that can be 
2. Light energy stored inside the human body. 
3. Thermal energy b. when it reaches our ears, it causes hearing. 
4. Stored chemical c. changes into electrical energy in a flashlight. 
energy in food d. is produced from electric heater. 
5. Stored chemical e. when it reaches the nose, it causes smelling. 
energy in a battery f. when it reaches our eyes, it causes vision. 
Teengs Feedba Soe, Aa ea Gd eer 
Put (v) or (X) : 
e 1. New energy cannot be created, but existing energy can be destroyed. (G) 
i 2. A compressed spring stores potential energy. €) 
@ 


3. As the height of an object from the Earth's surface increases, its potential 
energy increases. (Suez 2023) 


¢ ) 

i 4. Kinetic energy cannot be transformed into potential energy. ( ) 

i 5. Light waves are form of potential energy. (2 

ə 6. We can see the movement of electricity through a wire. (Suez 2023) ( ) 

7. You can change kinetic energy into stored potential energy when you 

l compress a toy spring. t3 

i 8. In gas oven, the chemical energy is changed into thermal energy. € 2 
© 9. Objects that have the same masses and placed at the same height, 

have the same potential energy. ( ) 
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Exercises on lesson 3 


Ø write the scientific term of each of the following : 


e 1. Itis the stored potential energy in a car battery. ree eee ) 
e 2. It is a form of kinetic energy that can move through the air and 
we Can see it. (E EIE ) 
ə 3. Itis a form of kinetic energy due to vibrations of particles 
in a substance as it heats up. | C PETSERIN ) 
ə 4. Itis a form of potential energy that pulls objects towards the Earth's surface. 
ERIR PE E ) 


a Correct the underlined words : 
? 1. When an object falls from a certain height, its stored potential energy changes 


into chemical energy. (anista ) 
2. The energy that is resulted due to the vibration of particles in a substance 

as it heats up, known as sound energy. ETN ) 
3. As the height of an object from the Earth's surface decreases, 

its potential energy increases. ( CAAT TE ) 
4. Thermal, chemical, electrical and light energies are forms of kinetic 

energy. CAERE aes ) 
5. Acar battery stores a form of kinetic energy known as chemical 

energy. (nates ) 
6. A fan turns the chemical energy stored in natural gas into thermal energy. 

(Alexandria 2022) (....ccccsceseesee ) 


Complete the following sentences : 


© 1. Among the forms of potential energy ............... ING pienas energies, while 
penas energy is a form of kinetic energy. 

è 2. The energy which is stored in a ball at the top of a hill is ............... potential 
energy. (Cairo 2022/Kafr El-Sheikh 2022) 

3. Thermal energy is considered as one of the forms of............... energy. 

® 4. Some forms of kinetic energy travel in air in the form of waves such aS ............--. 
and ou. energies. 

| 5. Electrical energy is changed in loudspeakers into ............... energy, while 
it is changed in the electric fan into ............... energy. 

ji 6. In the electric bell, ............... energy changes into ............... energy. 

® 7. The chemical energy in the battery of a flashlight can be changed into ............... 
and owe energies. 

| 8. In gas oven, ..........-+ energy changes into ............... energy. (Giza 2022) 

® 9. When a ball is on a table, it stores ............... energy, while as it falls down to 
the ground, this energy changes into ............... energy. 
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10. When you clap your hands, the kinetic energy changes into .. .. energy, 
while when you rub your hands together, the kinetic energy changes into 


5 11. TN produce sound and ............... energies which are considered as forms 
PE energy. 

12. Television needs ............... energy to be operated and changes it into ...... 

Le bee rales energies which are forms of kinetic energy. 


Give reasons for : 
èe 1. Electric lamp produces different forms of energy. 


e 2. On winding up the spring of a toy car, then let it free, the car moves. 


What happens if ... ? 


1. You operate a washing machine. (according to the change of energy). 
A boy moves down the slide. (according to the change of energy). 


Cross out the odd word : 
1. Sound energy — Electrical energy — Thermal energy — Chemical energy. (........--..00" ) 
2. Sound energy — Light energy — Electrical energy — Thermal energy. (........--- ) 


Look at the opposite figure, then choose the correct answer : 
? 4. Mazen has a big amount of .......... 
a. potential energy. b. kinetic energy. 
c. both potential and kinetic energies. 
d. both potential and light energies. 
2. Which of the following sentences is correct ? ......... 
a. Amir has kinetic energy more than that of Mazen. 
b. Amir has potential energy more than that of Mazen. 
c. Amir has kinetic energy equal to that of Mazen. 
d. Amir has potential energy equal to that of Mazen. 
3. The potential energy of the ball is .......... Amir. 


a. more than that of b. equal to the kinetic energy of 
c. equal to that of d. less than that of 
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Activity B PES icy) 


« You have learned a lot about different forms of energy and how they can transform 
from one form into another. 


« Now, you can use this knowledge to design a tool that helps us to do work. 


„— Example : 
e The tool : A robot hand 


e Its function : 
Opening the jar cap that it is hard to be opened. 


¢ The source of energy : 
The robot gets power from batteries when it is turned on. 


= 


The changes of forms of energy inside the robot : 


Electrical 
energy in the 
robot hand. 


The chemical 
energy stored 
in the batteries. 


changes changes 


when the robot hand 
moves to open the jar. 


into 


Mechanical (kinetic) energy 


> From the previous explanation, we can conclude that : 
* Energy is not created or destroyed when transferred from the battery to 
the robot hand. 
* Energy is converted from one form (chemical energy) to another form of energy 
(mechanical energy) when the robot hand opens the jar. 


Check your understanding 


> Complete the following diagram that shows the changes of energy 
when you switch on a flashlight : 


nee are energy 
in the lamp of 
the flashlight. 


Serer] i Pe Al eee energy that 
energy stored moves in the wires 
in batteries. inside the flashlight. 


changes 


easy life tool Jet BuoJ lf jar cap cl] eUaé convert Je 
design maas robot oF olas) 
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Activity B Record Evidence like A Scientist 


> In this concept, you have learned about energy, motion, forms of potential energy 
and kinetic energy, and energy transformation in engines. 


e Now, try to think like a scientist by writing your claim, your evidence and your 
scientific explanation about one of the main points of this concept through the four 
steps you have learn in the previous concepts. 


(?) JZ 1) The Question 


How do moving objects get energy and what are the changes of energy that 
take place inside them? 


SEAIA my ciam ) 


My Scientific Explanation 


In the Assessment Book : 


Review on Concept (2.2) 


To review this concept look at the Assessment Book 
"Part 2 : Final Revision". 


evidence JJ» claim upp 


Scanned with CamScanner 


Exercises on Lesson 4 


@ Understand O Apply © Higher Thinking Skills 


Choose the correct answer : 


e 1. Chemical energy can be stored in .......... (Giza 2022) 
a. food only. b. battery only. 
c. television and food. d. food and battery. 

e 2. Humans cannot live without .......... to obtain the needed energy for doing their 
activities. 
a. reading books b. driving cars 
c. watching television d. eating food 

e 3. When you jump high, the force affecting you must be .......... 
a. balanced. b. unbalanced. c. created. d. destroyed. 


e 4. The force that is found between a moving car and the ground, which opposes 
its movement is known as .......... 
a. pushing force. b. electrical energy. 
c. magnetic energy. d. friction force. 

e 5. When an object begins to move down a hill, the potential energy stored in it 
changes into .......... 
a. less active energy. 
c. light energy. 


b. more active energy. 
d. electrical energy. 


Choose from column (B) what suits it in column (A) : (Cairo 2022) 


a. It can be transformed into potential energy. 


1. Food 

2. Kinetic energy b. He has only kinetic energy. 

3. Potential energy c. It is the source of energy for humans. 
4. When a child is d. It is the stored energy in an object. 


running on the ground. |e. He has no kinetic energy. 
5. When a child is f. It cannot be transferred into another form of energy. 


standing on the ground 
without moving. 
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UNIT 2 concer 2 
© Put (v) or (x): 


| 1. Orange, potato and battery contain stored chemical energy. ( ) 
j 2. A car does work when it moves from one place to another. C) 
e 3. Burning of food inside our bodies produces energy that allow us to do 


our activities. ( ) 


e 4. Transformation of potential energy into kinetic energy during your sliding down on 
a slide, proves that the energy can be created but cannot be destroyed. 6. 


e 5. The stored kinetic energy changes into potential energy, when the gravity pulls 
a ball in the air back down to the ground. (. 3) 


e 6. Energy obtained from food is important for your body to move and do different 
activities. (© 4) 


e 7. When you are jumping to a certain height, the mass of your body doesn't affect 
your potential energy. C) 


Write the scientific term of each of the following : 


e 1. The type of fuel that is used inside the car to obtain kinetic energy. (......-.... ) 
| 2. The energy that is stored in both food and batteries. ee ) 
| 3. The energy that is stored in your body during your jumping into the air. 
EPEE ee ) 
e 4. The energy that is produced when an object begins to move. ) 


yan happens if ... ? 


| 4. Food burns inside the human body. 


2. You put a battery inside a flashlight, then you switch it on. 


(according to the change of energy): 
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Exercises on lesson 4 


6) Write each of the following words in front of the suitable sentence below : 
(Flashlight — Gas oven — Food) 


4. Its burning changes the chemical energy into kinetic energy inside 
our bodies. 


2. It changes chemical energy into thermal energy to be used in cooking. 


3, It changes chemical energy into light and thermal energies. (FOE E On ) 


Complete the following sentences below pictures : 


changes changes 
into into 
1. Batteries inside Qi energy is deta energy 
the radio store in the wires produced 
asikae potential inside the radio. from the radio 
energy. 
speaker. 
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Model Exam {J 


on Concept (2.2) 
E (A) Choose the correct answer : (5 marks) 
1. When an object moves down a ramp, its stored potential energy ............... 
a. increases. 


b. doesn’t change. 
c. changes to a less active form of energy. 
d. changes to a more active form of energy. 


2. The form of energy that can be seen is ............... 


a. thermal energy. b. electrical energy. 
c. light energy. d. sound energy. 
3. All the following examples store chemical energy, except ............... 
a. food. b. gasoline. 
c. a battery. d. a compressed spring. 
4. When you jump high in the air, the forces affecting you must be ............... 
a. balanced. b. unbalanced. 
c. created. d. destroyed. 


(B) Give a reason for the following : 
Both the Sun and electric lamp produce two forms of energy. 


2] (A) Put (v) or (X) : (5 marks) 
1. The objects that don’t move have no energy. ( ) 
2. To do work, you must push or pull an object through a certain distance. ( ) 
3. Light waves is a form of potential energy. ( ) 
4. Orange, potato and car battery contain stored chemical energy. ( ) 


(B) Complete the following sentences below pictures : 


(ies ae ie ae 
f A | changes 


ee BR eee changes 
T g into into 
1. Batteries inside the Oe ernis energy in P $ = 
radio store ............... the wires inside $ gardoa 
i ro 
potential energy. the radio. produced from 


the radio speaker. 
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ENERGY AND MOTION 


(EB (A) Correct the underlined words : (5 marks) 
4. When an object falls down, it has more active form of energy 
known as potential energy. (uceacarauenen ) 
2. Sound energy produced from the gas oven is used in cooking food. 
Caen ree ) 
3. A battery stores a form of kinetic energy known as chemical 
energy. (serius iege ) 
4. Gasoline contains electrical potential energy. (iiine ) 


(B) What happens if... ? 


A stopped ball at the top of a slope starts to move down. 
(according to the change of its energy) 
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Model Exam Ø 


on Concept (2.2) 


E (A) Write the scientific term of each of the following : (5 marks) 
1. The form of energy that the object has due to its movement. (Gnnaehn stones ) 
2. The energy that is used to operate all electric devices. lensd A Sans ) 
3. The form of energy that is stored inside an object placed at 
a high place from the ground. (alleges). ots: ) 
4. The energy that is stored in both food and batteries. N r TEESE ) 


(B) Cross out the odd word : 


Sound energy — Electrical energy — Thermal energy — Chemical energy. (---.------------------- ) 
epre Find GARNET otto ota on oe to NR ee 
E (A) Choose the correct answer : (5 marks) 
1. When you stop on the ground without moving, so you have .............- 
a. the most kinetic energy. b. no kinetic energy. 
c. the most potential energy. d. the least light energy. 


2. All the following forms of energy do not affect the movement of a moving object, 


except .............- 
a. sound energy. b. light energy. 
c. electric energy. d. kinetic energy. 


3. The most potential energy stored in an object, is that when it is ............... 
a. moving on the ground. 
b. at the top of a hill. 
c. standing without movement on the ground. 
d. at the bottom of a hill. 


4. The stored energy in a battery of a flashlight changes into ............... , when itis 


turned on. 
a. chemical energy. b. sound energy. 
c. light energy. d. potential energy. 


(B) What happens if ... ? 
You switch on an elecric lamp. (according to the change of energy). 
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ENERGY AND MOTION 


(A) Á si (x) i (5 marks) 

4. As the height of an object from the Earth's surface increases, its potential 

energy decreases. ( ) 
2, Energy doesn't transfer from an object to another. ( ) 
3, New energy cannot be created, but existing energy can be destroyed. ( ) 
4, Burning of food inside our bodies produces energy that allow us to do our 

activities. C) 
(8) Give a reason for the following : 
Abird stops on a tree has energy. 
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Learning outcomes 


By the end of this concept, 
your child will be able to: 


e Analyze and interpret data 
to describe how the speed 


and mass of objects relate to 
changes observed in a collision. 


« Construct an explanation 
based on evidence and logical 
reasoning to describe energy 
transfer in a collision. 


« Apply mathematical thinking 
to organize data to represent 
patterns related to mass, speed 
and the energy of objects. 


Key vocabulary 
e Collision 

e Mass 

e Speed 
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Lessons 


Notes For Parents On Concept (2.3) 


Activity 1 


What you should do with your child 


Discuss with your child that faster and heavier objects have more energy 


than slower and lighter ones. 


Activity 2 


Help your child to know that kinetic energy can transfer from one object 


to another. 


Activity 3 


Activity 4 


Help your child to find out some online sources to learn more about the 
importance of seatbelts and airbags during accidents. 


Help your child to know the relation between speed, distance and time. 


Activity 5 


Activity 6 


Discuss with your child the relation between the speed and kinetic 
energy of an object that moves on a ramp and the angle of inclination. 


Discuss with your child the meaning of collision and let him/her mention 
some examples of collision between objects. 


Activity 7 


Activity 8 


Discuss with your child the effect of speed on collision between objects. 


Let your child to do a simple experiment to find out the relation between 
force, speed and kinetic energy of a moving object. 


Activity 9 


Discuss with your child the effect of mass on collision between objects. 


Activity 10 


Discuss with your child how kinetic energy transfers between objects. 
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The truck (heavier object) has : 
- More mass 
- More speed 

ike More energy 


Activity ED Can You Explain 2? 


The small car 
(lighter object) has : 
- Less mass 

- Less speed 

- Less energy 


> What happens to objects when they collide with each other ? 
- In the example above, if the truck is the faster object it has more energy than the 


car which is the slower object. 


Therefore, during collision, the object that has more energy (the truck) causes 


more damage than that has less energy (the car). 


Example of collision : 
ee ee 


Awrecking ball : 


- It is a very heavy steel ball that swings 


on a cable. 
e It is used to collide with walls of a building 


to help construction workers knock down 
walls or parts of buildings. 


> In this concept, we will study : 
* Collision of objects. 
e Basics of speed. 
* Energy and collision. 
e The effect of speed and mass on collision. 
* Energy conversions during a collision. 


heavier Jaf mass 4b! steel 
lighter ws! truck diols damage 
Collision platxol wrecking ball psgll 5 construction 


Wrecking ball 


5Y knock down ese 
Jj basics ilo 
sai swing aztu 


Scanned with CamScanner 


UNIT CONCEPT 3 


> Look at this picture, then put (v) or () : 


4. The ball transfer its kinetic energy to the bat. ( ) 


2. The ball will move in different direction, 
when the bat hits it. ( ) 


Collision in cricket : 


e A cricket is a popular game all over the world. 
e In cricket, a player uses a wooden bat to hit a ball. 


e The cricket player holds a bat and moves it as 
the ball comes towards him at high speed to 
collide with the bat. 


> What happens to the energy of the moving bat when it hits the moving ball ? 
e The bat transfers its kinetic energy to the ball. 


* Then, the speed of the ball increases and the ball returns back in a different 
direction. 


e This collision produces a popping sound and the player would feel the bat hitting 
the ball. 


Check your understanding 


> Put (v^) or (x): 
1. After collision between a ball and a bat, the direction of the ball 


will not change. ( ) 
2. During collision between a ball and a bat, the kinetic energy transfers 
from the bat to the ball. ( ) 
bat 40 transfer Jāv popping sound 425,59 og 
hits å popular ddg20 
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ENERGY AND COLLISIONS 


Activity ED Watching Objects Collide 


> What happens to the driver’s body when the car stops suddenly ? 


e The driver’s body continues to move forward where the objects that are in motion 
stay in motion until something stops them. 


e But, What are the safety equipment that keep the driver and passengers in their places ? 


@ Seatbelts : 


They are used in cars to keep the driver and also 
the passengers from moving forward when the car 
stops suddenly, so seatbelts have saved thousands 
of lives. 


(2) Airbags : T 


Their structure : 
Airbags are made up of thin nylon material folded into the steering wheel, 
seats, dashboard or doors. 


Idea of operation : 
- 


After collision 


During collision 


e Airbags deflate almost as fast as 
they inflate, because they have holes 
(vents) to allow them to deflate, so the 
driver can get out of the car. 


e Airbags inflate automatically when 
sensors in the car detect a crash. 

e A sensor tells the airbags to inflate and 

fill with a gas to provide a soft cushion. 


<=. z 7 


Their importance : 
- Airbags slow the speed of the driver's motion forward. 


- Airbags absorb the energy of the passengers on collision. J 
Safety equipment lel Lvs suddenly ols steering wheel SsbA äle cushion Salung 
Seatbelt ull p> inflate ġa dashboard ogb passengers osh 
airbags 45lg@ Lug absorb vaw sensor vslu> deflate uiay 
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? GİVE a reason for ... 
Airbags deflat quickly after few seconds of collision. 
- Because they contain small holes (vents), through which the gas comes out, so 
the driver can get out of the car. 


Collisions between trains and cars : 


* There are many accidents in which a train hits 
a car that may be stuck on the train tracks. 


¢ Trains are much larger than cars. Also, trains 
can travel at a high speed. 


e It is more dangerous, as the force of the collision 
between the car and train increases. 


Check your understanding 


>» Complete the following sentences : 


4. Safety equipment of cars during collision include ....................... and eacee tes 
2. Airbags are made up of thin................. material. 
SPIN; CANS; asset Gina protect passengers during collision where they inflate 


automatically when sensors in the car detect a crash. 


In the Assessment Book : 


stuck öle accidents &elg> dangerous +b> crash plubol 
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Exercises on Lesson 1 


@ Understand © Apply © Higher Thinking Skills 
= 
a Choose the correct answer : 

e 1. When objects collide with each other, .......... is transferred between them. 
a. time b. distance c. energy d. nothing 

e 2. The object that has the most kinetic energy, is .......... object. 
a. the fastest and lightest b. the slowest and lightest 
c. the fastest and heaviest d. the slowest and heaviest 

e 3. A wrecking ball is made of .......... 
a. plastic. b. nylon. c. steel. d. wood. 

e 4. ln cricket game, the bat transfers its .......... energy to the ball. 
a. kinetic b. potential c. thermal d. chemical 

e 5, Collisions usually produce .......... (Sohag 2023) 
a. solar energy. b. sound energy. 
c. gravitational potential energy. d. chemical potential energy. 

6. When the cricket bat hits the ball, the ball direction .......... and the ball 

speed .......... 


a. doesn’t change — doesn’t change. 
b. doesn’t change — changes. 

c. changes — doesn’t change. 

d. changes — changes. 


°—_—____.—____e—_________, 
© 


7. Seatbelts work when the car .......... 
a. decreases its speed gradually. b. increases its speed gradually. 
c. suddenly stops. d. stops gradually. 
. If there is nothing to stop a moving object, this object will .......... 
a. stay in motion. b. stop after few hours. 
c. stop after few minutes. d. stop after few seconds. 
9. When a car that moves forward stops suddenly, the passengers move .......... 
a. backward. b. forward. c. upward. d. downward. 
(Cairo 2023) 
® 10. Airbags in the car are folded into all the following places, except .......... 
a. steering wheel. b. dashboard. 
c. doors. d. tires. 
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E choose from column (B) what suits it in column (A) : 
e 


(A) (B) 
1. Wrecking ball a. it is one of the safety equipment in cars that is 
inflated with a gas during crashes. 


2. Cricket bat i , , 
b. it changes its sound energy into light energy. 


3. Seatbelt c. it is used to hit a ball during playing. 
4. Airbag d. it is one of the safety equipment in cars that keeps 
passengers in their places during crashes. 
e. it is used to hit a wall during destruction of a building. 
pee. 22 ian Sh ie) BF sas 


Put (v) or (xX) : 
4. When a cricket bat hits the ball, its potential energy transfers to the ball. ( 


2. Seatbelt is one of the safety equipment in cars. (Cairo 2023) ( 
3. During a crash between two cars, the potential energy transfers from 

the faster car to the slower one. ( 
4. After car collision, the airbags deflate as fast as they inflate. ( 


5. When a fast car hits a very big tree, the kinetic energy of the car transfers 
into the tree. ( 


Write the scientific term of each of the following : 
1. Aheavy steel ball that swings on a cable and is used in destruction 


of parts of buildings. (Luxor 2023) (......000 
2. Safety equipment used to prevent car passengers from moving 

forward when the car stops suddenly. (eragi 
3. Safety equipment used to provide soft cushion when it is inflated 

automatically with a gas during collision of cars. eee 
4. They are present in car airbags and allow them to deflate fast after 

collision, (caresses 


Correct the underlined words : 

1. Afast and heavy object has more potential energy than a slow and 
light object. ( 

2. Football is used to collide with buildings to knock down their walls. ( 
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Exercises on lesson 1 


3. When a train at a high speed hits a car, the train gets more damage. (.......---------- ) 
4. As a result of hitting the ball with the wooden bat, the speed of 

the ball doesn’t change. (E ) 
5. Seatbelts absorb the energy of the passengers during collision 

when inflated. (Sohag 2023) (2s ) 
6. Airbags are made up of thick wooden material. (a Aare So ) 
7. The cricket bat transfers its light energy to the ball. (CHa as ) 


Complete the following sentences : 


è 1. When a bat hits a ball strongly, the ............... energy of the bat is transferred to 


the ball and the speed of the ball increases. 
2. Among safety equipment which are used during collision of cars ............... 


ANG EE 
3. As a result of collision between the ball and the bat, the direction of the ball 
Will ............-+. 
4. During a car crash, the ............... is inflated with a gas to provide a soft cushion. 
5. Airbags absorb the ............... of the passengers during collision. 
6. When objects collide with each other, ............... is transferred between them. 
7. In cars, the ............... prevents passenger from moving forward when the car 
suddenly stops. (Giza 2023) 
Give reasons for : 
1. Seatbelts in cars are very important. 


What happens if ... ? 
1. The moving cricket bat hits a ball (according to the transfer of energy). 
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E Look at the opposite photo that shows a tennis 


? player, then choose the correct answer : 


Tiassa energies are produced from the collision 
between the racket and the ball. 
a. Electrical and kinetic 
b. Kinetic and light 
c. Electrical and sound 
d. Kinetic and sound 


2. When the racket hits the ball, the .......... of the ball is changed. 


a. size b. mass c. direction 


d. color 


3. During hiting the ball with the racket, all the following sentences are correct, 


except .......... 
a. the ball changes its direction. 


b. kinetic energy transfers from the racket to the ball. 


c. the speed of the ball changes. 
d. the size of the ball decreases. 


Look at the opposite photo that shows a crash between a train and a car, then 


answer the questions below : 


è 1. In your opinion, which one of them is damaged more 
than the other ? (Give a reason for your answer). 
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Activity £3 EERSTE TS.. 


> Look at this picture, then put (v) or (Xx) : 
1. The speed of the motorcycle affect the amount of 
damage that will happen to the ice cream cart. ( 
2. The kinetic energy of the motorcycle transfers 
to the ice cream cart during collision. ( 


e In this activity we will study the meaning of speed and how we calculate it. 


Basics of speed: 
e Speed is a measurement of how fast something is moving. 


Speed: 
It is the distance that an object travels in a certain amount of time. 


Calculating the speed : 
e To calculate the speed of any moving object, we can divide the distance that 
the object moves by the time taken to travel that distance as follows : 
s aS Distance —> (measured in Kilometer or meter) 
pak ain Time ———> (measured in hour or second) 


So, we can define speed also as, distance per unit time. 


The measuring unit of speed may be : 


Kilometer Per Hour (km/hr) Meter Per Second (m/sec) 


g Note - 
i The speed of an object is not affected by the direction of this moving object. ; 


Example : 
If a car moves forward 5 meters in one second, then it moves backward 5 meters 


in one second, so its speed is still 5 meters per second. 


Problems : 
1. Amir runs 100 meters in 20 seconds. Calculate the speed of Amir. 


Speed = Distance a 
p Time Distance = 100 m. 
o Time = 20 sec. 
Speed = oo = 5 m/sec. eee Bed 
ped yl distance per unit time certain ose 
easurement sls ool b4>9) ASLu0ll motorcycle Sub debs 


Dan 
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UNIT CONCEPT 3 


2. If a bus traveled 600 kilometers in 5 hours. Calculate the speed of the bus. 


Dist ; . 
Speed = ae Distance = 600 km. 

600 Time = 5 hours 
Speed = eae 120 km/hr. ee 


Comparing the speed of two moving objects : 


> To compare the speed of two moving objects, we can use one of the following 


two ways: 


2. Measure the time that both objects 


A 
1. Measure the distance that 
take to travel the same distance. 


both objects travel in the same 
amount of time. - The object that travels the same distance 


- The object that travels a greater in a smaller amount of time is moving at 


distance in the same amount of time | a greater speed. 


is moving at a greater speed. - Example : 
If two cars are racing 120 kilometers, where : 


- Example : 
fyo poiner nin fort houn where: | The first car reach the end line of race in 

- The first runner travels 6 kilometers. 1 hour. 

- The second car reach the end line of race 
in 2 hours. 
So, the first car is moving at a greater 
speed, because it travels the same distance 
(120 kilometers) in a shorter time (1 hour). 


- The second runner travels 9 kilometers. 


So, the second runner is moving at 
a greater speed, because he travels 
a greater distance (9 km) in the 
same amount of time (1 hour). 


£ 


Ess. fics 


we j 7 
Check your understanding 


> Complete the following sentences using the words below : 
(speed — faster — slower) 
1. Acar that travels 90 kilometers per hour is .................. 


60 kilometers per hour. 
2. Two bicycles are racing for 500 meters, the bicycle that finishes the race in 


a greater time is .…..............-. than the bicycle that finishes in a shorter time. 
3. The distance per unit time is known 4s .................. 


measure {uy compare 


than a car that travels 


wå end line åk bs racing gly 
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ENERGY AND COLLISIONS 


Activity B Racing Downhill 


e You have learned about speed and energy, in this activity you will measure the 
speed and the kinetic energy of an object moving down a cardboard tube at various 


incline angles. 
- Now, let’s study the relation between speed and kinetic energy. 


Tools | 
Toy truck Metric ruler Cardboard paper 
towel tube 
Paper cup Stopwatch Scissors Books 


Part (1) : The relation between the speed and the angle of inclination. 
4. Put one end of the tube on the top of two books, 
and the other end of the tube resting on the ground. 


2. Record in a table the number of books used to set 
up the tube in the column "Number of books". 


G the time and esordi in the table how 
long the truck takes to travel to the end of the tube 
in the column "Time to travel". 


4. Add one book to change the incline angle and repeat the steps, then add 
another book and repeat the steps again. 


AERE S n NA DELITE A AAA R | 
_ As the "Time of travel" is less, the speed of the toy truck is higher. i 


cardboard tube ssä Holl yo 495! angle of inclination Jai dig} column ogas 
incline angle layl åg resting $4.40 metric ruler 4uy10 by hina 
towel dbo /4atu0 determine yJ 
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Part (2) : The relation between the kinetic energy and the angle of inclination. 
5. Now, repeat the activity as in part (1), but place 


the paper cup at the bottom of the tube as shown 
in the figure. 


6. Measure the distance the cup moves each time 
after the truck rolls into it, and record in the table 
the distance that the cup travels in the column 
"Distance the cup traveled" 


As the "Distance the cup traveled" is longer, the kinetic energy of the toy truck is 
greater. 


Part (1) 
5 seconds 
3 seconds 
2 seconds 


Part (2) 
Distance the cup traveled 


3 cm 
4 cm 


7 cm 


Number of books 


2 books 
3 books 
4 books 


- As the angle of inclination increases, the speed of the truck increases as it takes 
less time to reach the end of the tube. 


- As the angle of inclination increases the distance that the paper cup traveled increases. 


- As the speed of a moving object increases, its kinetic energy increases. 
- Both speed and kinetic energy increase, as the angle of inclination increases. 


A Check your understanding 


> Complete the following sentences using the words below : 


(increases - faster - kinetic) 
1. If the incline of a ramp increases, the object rolling down it will be ................ 
2. When the speed of an object increases, its kinetic energy 


3. We can use the speed of an object to know the ............... energy of this object. 
7 the Assessment Book a 
ramp +> bottom Jaw! paper cup cdg Y 
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Exercises on Lesson 2 


@ Understand O Apply @ Higher Thinking Skills 


Choose the correct answer : 
e 1. The measuring units of distance are .......... 


a. second and meter. b. hour and kilometer. 
c. hour and second. d. kilometer and meter. 

E 2 aooi and .......... are the main factors that we need to calculate the speed of an 
object. 


a. time - kinetic energy 

b. distance - kinetic energy 

c. distance - time 

d. kinetic energy - potential energy 


ə 3. How can we calculate the speed of an object ? .......... (Luxor 2023/Alexandria 2022) 
a. Speed = distance + time b. Speed = distance x time 
c. Speed = distance + time d. Speed = distance — time 


e 4, Which of the following is a measuring unit of speed ? .......... 
a. hr/km. b. sec/m. c. kg/sec. d. m/sec. 
(Menofia 2023/ Cairo 2022) 


What is the speed of a car that travels 400 meters in 4 second ? .......... 
a. 100 m/sec. b. 20 m/sec. c. 30 m/sec. d. 40 m/sec. 


a 


When the kinetic energy of a moving body .......... , its speed .......... (Sharkia 2023) 


b. increases — increases. 


° 
D 


a. increases — doesn't change. 
c. decreases — doesn't change. d. decreases — increases. 


As the angle of a ramp decreases, the speed of a toy car rolling on it .......... 


° 7, 
and its kinetic energy .......... 
a. increases — decreases. b. increases — increases. 
c. decreases — decreases. d. decreases — increases. 


fee) 


. An object keeps moving with same speed when .......... - 
a. its kinetic energy decreases. 
b. its potential energy increases. 
c. no another force stops it. 
d. another object collides with it. 


* 9. If the angle of inclination of a hill increases, the kinetic energy of an object 
moving down it will .......... 
a. decrease. b. increase. c. remain as itis. d. be destroyed. 
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| 


e 10. The following figures show a ramp and a flat surface of 2 meters length for 


each. If two toy cars of equal mass are pushed with equal force at the same 
moment, SO .......... 


a. both cars reach the end of the ramp at the 
same moment. ta 
b. the yellow car reaches the end of the ramp first. n 
c. the red car reaches the end of the ramp first. of 
d. the yellow car has kinetic energy larger than that 
of the red car. = | Ome 


Put (v) or (X) : 


1. 


The speed is a measurement of how fast something is moving. 


3 (C) 
: 2. The speed is distance per unit time. ( ) 
i 3. We can measure the covered distance in kilometer unit. (Minia 2023)(__) 
è 4. When Rana runs 50 meter in 10 seconds, her speed is 500 m/sec. (~) 
| 5. If car (A) covered a distance of 100 kilometers in one hour and car (B) 
covered a distance of 100 kilometers in two hours so, car (B) is faster than 
| car (A). (=) 
e 6. The angle of inclination of a ramp affects the speed of an object moving 
on it. (©) 
è 7. If two objects cover the same distance in the same time so, they have similar 
speed. ( ) 
e 8. When an object moves down on a ramp, its speed increases by decreasing the 
angle of inclination of the ramp. ( ) 
© 9. When two similar objects move with the same speed, they have different kinetic 
energies. (©) 
be the scientific term of each of the following : 
e 1. The distance that an object travels in a certain amount of time. Dad.cwel 
l 2. The measuring unit of the speed. (0.95. Saw ) 


a Correct the underlined words : 


250 


e 
1. 


When the speed of an object increases, its kinetic energy decreases. (............-- ) 


2. When the angle of inclination of a ramp increases, the speed and kinetic energy 


of an object moves down on it decreases. ( 


3. When an object moves at a very high speed, it has a small amount of kinetic 


energy. 
gy. ( 
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Exercises on lesson 2 


eB Complete the following sentences : 

1. When the speed of a car increases, its ............... energy increases. (Suez 2023) 

2. Acar with speed = 60 km/hr, its kinetic energy is ............... than that of another 
car with speed = 40 km/hr, if they have the same mass. 

3. A train that travels 150 kilometers per hour is ............... than another train that 
travels 100 kilometers per hour. 

4. The speed depends on the distance that is measured in kilometers Or ............... 
and the time that is measured in ............... | NS 

5. Acar covers 80 meters in 4 seconds, so it moves at a speed equals ............... 

6. If the kinetic energy of a moving body decreases, its speed will ............... 


e 

| 

| 

k If the angle of inclination decreases, the speed of an object moves down on it 
e 

| 


will... 


Give reasons for : 
The speed of a truck is more than that of a small car when both of them roll down 


on the same ramp. 


What happens if ... ? 
(Giza 2023) (according to its kinetic energy) 


1. The speed of a car increases. 
2. We increase the angle of inclination of a ramp on which a toy car moves. 
(according to the speed of the toy car). 


Look at the opposite photos then answer the questions below : 


1. Which one of the two animals has greater 
kinetic energy (rabbit or tortoise) ? 
(Give a reason for your answer). 


| Speed = 40 km/hr. 


2. If the speed of the rabbit decreases, so its kinetic 
energy will ...........---- (Complete). 


Speed = 1 km/hr. 


oe 
Scanned with CamScanner 


UNIT CONCEPT 3 


Find the speed of a runner, if you know that he covers 400 meters in 80 
seconds. (Giza 2022) 


A train travels from Cairo to Alexandria in a distance of 200 kilometers in 2 hours. 
Find its speed. (Cairo 2023/Minia 2022) 


Look at the opposite figures that show a toy truck moves 
? down two different ramps, then answer the questions 
below : 


1. Which ramp makes the truck has more speed ? 
(Give a reason for your answer). Ramp @) 


2. What happens to the speed of the truck when Ramp 
increasing the angle of inclination of ramp (B) ? 
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Activity B Energy and Collisions 


> Look at this picture, then put (YW) or (x): 


1. Before collision the moving car has a 
potential energy as it is running on the 
street. ( 


2. During collision between two objects, 
there is no change of energy occur. ( 


) 


- In this activity we will learn the effect of collision on energy transfer. 


Energy and collisions : 


- When you and your friend crash with each other, we can say a collision happens 


between both of you. 


Collision: 


It is the bumping or crashing of two objects into each other. 


When two objects collide with each other : 
- An amount of energy transfers between them. 


- Changes of energy occur. 


Example of collision between two objects : 


What happens if you are running down 
the street without looking in front of you 
and hit a traffic sign post ? 
> In this situation : 

e You will stop moving forward. 

e You may bounce off and get hurt. 

* The traffic sign post may vibrate. 


= &s traffic sign post 
unce off ay get hurt 


Aygyo oblaj do) 
JLo uya 


bump Pad 
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> In the previous example, what are the changes and transfer of energy that 
take place ? l 
* The kinetic energy transfers from your body to the traffic sign post. This leads to 
the vibration of the traffic sign post. 
e Apart of your kinetic energy changes into a sound energy (the sound you hear on 


collision). 


Check your understanding 


> Look at the following picture, then complete the sentences using 
these words : 


(kinetic — collides — cart) 
1. The bicycle has ............. energy as it is 
running on the street. 


2. When the cyciist............. with the bread cart, 
the kinetic energy of the bicycle transfers 


to the .............. and the bread, that causes the 


cart tips over and the bread scatters. 


i hall / daft glu ti z 
cyclist hal / åzhall glu tips over æ scatters Pa 
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ENERGY AND COLLISIONS 


Activity The Effect of Speed on Collisions 


> From the previous activities, you have learned that as the incline of the 
ramp increases, the speed of the object increases. 


l The amount of kinetic energy of a moving object depends on ) 
È — ~ : 2 


_ The mass of object. i | The speed of object. | 


e Now, we are going to study the effect of speed on collisions. 


> When a fast object crash into another object, the faster object transfers 
some of its energy to the other object, where : 


e By increasing the speed of the object, the energy 
that transfers during collision will increase. 


e Some of this transferred energy may be in the form 
of heat, light or sound. 


> Comparison between a fast-moving object and a slow-moving object : 


7 
Fast-moving object Slow-moving object 


e It has more energy. e It has less energy. 


e When this object hits another object, it 


e When this object hits another object, 
exerts less force. 


it exerts more force. 


i : 
e This force causes less damage to this 


e This force causes a big damage to 
object than the fast-moving object. 


the object that cannot be repaired. 


i 


wb repair zilol 


exert Jè inclined Jlo damage 


Scanned with CamScanner 


UNIT CONCEPT 3 


Q Note 
Driving fast is very dangerous, because if a car increases its speed, its kinetic energy 
increases that results in exerting a large force during an accident. 


@ What happens if... ? 
1. Two cars move at different speeds in opposite 
directions collide with each other ? 
The forces exerted in the accident depend on 


the speed of both cars, so damage would be more 
stronger because they move in opposite direction. 


2. Two cars move at different speeds in the same Cae 
direction collide with each other ? ———> 


The forces exerted in the accident depend on 


the speed of both cars, this leads to damage that 
would be less stronger because they move in the 
same directions. 


Check your understanding 


>» Complete the following sentences : 


4. The amount of kinetic energy of an object depends on both .................-. and 
osu. Of this object. 

2. Fast-moving objects have .............-. kinetic energy, while slow-moving objects 
NAVE oe kinetic energy. 


3. By increasing the speed of an object, its kinetic energy ............ 


: the Assessment Book í 


obul 


opposite usse direction 
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Exercises on Lesson 3 


@ Understand O Apply © Higher Thinking Skills 


Choose the correct answer : 
e 1. When the speed of a moving object increases, the energy that transfers during 
its collision will __..... 


a. increase. b. decrease. 
c. not change. d. equal zero 
e 2. Afast-moving object has _.... that of a slow-moving object. 
a. the same energy as b. more energy than 
c. less energy than d. no energy as 
ə 3. The two factors affecting the kinetic energy of an object are ........ 
a. its speed and the color. b. its mass and the color. 
c. its speed and the mass. d. its light and the sound energies. 


As the mass of a vehicle increases, it needs .......... 10 asa 

a. less force — less potential energy. 

b. more force — more potential energy. 

c. less force — less kinetic energy. 

d. more force — more kinetic energy. 

When two objects of the same mass move with the same speed collide with 
a. is larger in one of them and smaller in the other. 

b. is equal in both of the two objects. 

c. doesn't depend on the mass of the two objects. 

d. doesn't depend on the speed of the two objects. 

è 6. On collision, energy is ........- 

a. created. b. destroyed. 

c. created and transferred. d. transferred and change. 


© 7. When car and truck collide with each other in opposite directions, = 
a. the car has more energy and cause more damage. 
b. the truck has more energy and cause more damage. 
c. the car has less energy and cause more damage. 
d. the truck has less energy and cause Jess damage. 
8. All the following factors affect the kinetic energy of a moving car, except -.. 
a. the mass of the car. 
b. the pushing force of the car engine. 
c. the airbags inside the car. 
d. the inclination of the road on which the car moves. 


e 
> 


e 
wn 
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UNIT A... 3 


e 9. The mass of an object .......... 


a. doesn't affect its potential energy or its kinetic energy. 
b. affects its potential energy and its kinetic energy. 

c. affects its potential energy only. 

d. affects its kinetic energy only. 


Choose from column (B) what suits it in column (A) : 


G 


(A) 


. has much kinetic energy. 

has much light energy. 

_ if it moves with a fast speed, it has 
much kinetic energy. 

d. has low kinetic energy. 

e. if it moves with a low speed, it has 


o 


1. A heavy object that doesn't move 


S 


2. A light object that doesn't move 


a 


3. A fast object with a heavy mass 


4. Aslow object with a light mass 


low kinetic energy. 


Put (v) or (X) : 


1. Fast-moving objects can be exposed to less damage than slow ones. ( 
2. A slow and light object has much kinetic energy. ( 
3. When you drive on high speed, the kinetic energy decreases. ( 
4. When two bikes collide with each other, an amount of energy transfers between 


them. ( 
5. You have to drive a car as fast as possible, because at high speeds you 


can avoid collisions. ( 


6. When you collide with an object a part of your kinetic energy may changes into 
sound energy. ( 

7. Aslow-moving object has more energy and force than that of a fast-moving 
object. ( 

8. To increase the speed of a moving object, you can collide it with another 
object that moves in the opposite direction. ( 

9. When two heavy and fast cars move in opposite directions collide together, 


they produce very small amount of damage. ( 
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Exercises on lesson 3 


Write the scientific term of each of the following : 
$ 1. The process in which two objects bump or crash into each other, 
| and including an energy transfer. Ca ) 
2; The energy that can be heard and usually produced when two 


o 
>. 4 objects collide with each other. ( Rien ) 


Correct the underlined words : 
1. By increasing the speed of the object, the energy that transfers during its 


o 
collision will decrease. (corer eerasires ) 
2. When two cars collide with each other, the potential energy transfers from 
e 


the faster car to the slower car. ( 
3. A fast-moving object has more energy and force that cause less damage 


during its collision. (P ) 
4. The effect of collision increases, when the speed of the body decreases. 


5. Two objects of the same mass and placed at the same height, 
have the same kinetic energy. (eee: ) 


Complete the following sentences : 


1. The amount of kinetic energy of a moving object depends on ItS osc aNd 


2. During collision of two moving bikes, ..............- transfers between them. 


3. When two cars collide with each other, some of energy may change into 


heat , ........: and ....... eee 


4. The bumping or crashing of two objects into each other is called 
energy of the car changes into 


5. When a moving car hits a tree, a part Of sarrien 
energy which you hear it. 


Give reasons for : 
1. When two objects collide with each other, you can hear a so 


und. 


«-N]—r°e—e—o—o 


To — 


What happens if ... ? 
Two bicycles move in an opposite direction, collide wit 


h each other. 
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UNIT ‘A concert 3 . 


'9 Look at the opposite photo, then choose the correct answer : 


1. The car has ............... energy that allows it to 
move on the road. 
a. light b. sound 
| c. kinetic d. thermal 
2. If the driver changes the ............... of the car, 
its kinetic energy will change. 
a. color b. speed 
c. lights d. temperature 


3. All the following actions decrease the dangers that may be caused as a result 
of the collision, except ............... 
a. increasing the speed of the car. b. using the seatbelt. 
c. adding more airbags to the car. d. decreasing kinetic energy of the car. 
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Activity B Speed and Collisions 


> Look at this picture which represents a toy car collides with a small ball, 


then choose the correct answer : 


1. By increasing the speed of the car, the kinetic energy of this car... 
(decreases — increases — doesn't change) 
2. The ball moves a distance due to................... of the car. 


(force — speed — force and speed) 


> You have learned from the previous lessons that : 


By increasing the z > The kinetic energy of this 
force of an object object increases. 


/ 
N 


By increasing the = > The kinetic energy of this 
@) speed of an object object increases. 


* Now, we are going to carry out an activity to show the effect of force and speed of 


a moving object on its kinetic energy during collision. 


S OG FF 


Ball of modeling clay Piece of cardboard Hard surface 
(wooden table) 


„carry out ie 4a ball of modeling clay = Jallois 
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Observations 


Figure 


1. Use the cardboard to make 
a landing platform on a hard 
surface like a wooden table. 


The shape of the clay 
ball changes a little 
and becomes irregular 
after hitting the 
platform. 


2. Hold the clay ball at a distance 
1 meter above the platform. 


3. Drop the clay ball lightly onto 
the platform without throwing it. 


4. Smoothen the clay ball over 
and lift it up to 1 meter above 
the platform, then repeat the 
experiment again, but this time 
throw the clay ball with a gentle 

force to increase its speed. 


The shape of the clay 
ball change more and 
becomes more irregular 
after hitting the platform. 


The shape of the 
ball changes much 
more and becomes 
completely irregular 
after hitting the 
platform. 


. Repeat the experiment one 
more time and throw the clay 
ball with a hard force, so its 

speed increases much more. 


- As the force on an object increases, its speed and the amount of its kinetic energy 
increase. 

+ As the kinetic energy of a moving object increases, more damage will happen to 
this object during collision. 


cH Check your understanding 


> Put (Y) or (x): 


By increasing the force on an object, its speed and kinetic energy increases. ( ) 


landing platform J4 baci hard surface lo abu gently by 


irregular pust smoothing æu throw : oe 
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ENERGY AND COLLISIONS 


Activity D the Effect of Mass on Collisions 


> You have learned from the previous lessons the effect of speed on collisions. 


» Now, we are going to study the effect of mass on collisions. 


The relation between the mass of objects and their kinetic energy : 


e Different vehicles have different masses, where a large truck has a much greater 
mass than a car. 

e If a large truck is traveling at the same speed of a car, the truck has more kinetic 
energy than the car, so the truck needs a bigger engine than the car. 

. As the vehicle moves faster, the amount of fuel that burns inside its engine 
increases to provide it with more kinetic energy. 

- As the mass of an object increases, its kinetic energy increases. 


e From the previous explanation, we can conclude that if the truck and the car 
move at the same speed, we will find that : 


The truck : 

e Has a big mass. 

e Has a big engine. 

e Uses more fuel. 

e Has more kinetic energy. 


The car: 

e Has a small mass. 

e Has a small engine. 

e Uses less fuel. 

e Has less kinetic energy. 


? Give a reason for ... 

* The truck whose mass is 1 ton has half the kinetic energy of another truck 
that has mass 2 tons when they both move at the same speed. 
Because if the mass of an object increases, its kinetic energy at the same speed 
also increases. 


Vehicles obi fuel 2939 ton ob 


truck 4&>ls engine Jao 263 
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UNIT 2| CONCEPT 3 


The effect of mass on collisions : 


* A large-mass vehicle causes more damage when it hits something than 
a small-mass vehicle traveling at the same speed. 


@ What happens if... 9 
1. A bicycle moving at a speed of 50 km/hr hits a person. (a 


The bicycle will cause some injuries to this person, — 
but he will survive. 


2. Acar moving at a speed of 50 km/hr hits a person. 
The life of this person may be endangered. 


Check your understanding 


> Put (VY) or (x) : 


1. A big truck has a big mass, while small car has a big engine. ( ) 
2. If the mass of an object increases, its kinetic energy increases. (zi) 
survive ___ 974 injuries elle] endanger obs 3 
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ENERGY AND COLLISIONS 


Activity C) Energy Conversions During a Collision 


> You have learned that when two objects collide with each other, transfer and 


changes of energy take place such as: 

¢ When you play a game with marbles, kinetic 
energy is transferred from your hand to the first 
marble, then there is another transfer of energy 
from your marble to the ones you hit. 


e Some of the kinetic energy is changed into sound 
energy when you hear the click sound during collisions between marbles. 


Energy conversions during a collision of Newton’s cradle : 
[SS Ai le Bala cla lal i i lea ESS 


f 

| 

| When Newton’s cradle ball is raised up without leaving it 

| go, it stores potential energy and doesn’t have any kinetic 
| 

| 

( 


(@ ee 


When you leave the ball to move in the direction of the 
rest balls, the potential energy decreases gradually and 


| changes into kinetic energy. 


“@— a 


Most of kinetic energy in the Newton’s cradle is transferred 
from the first ball to the rest of balls, so the number of balls 


| 
| 
| 
| 
| 
} 
| 
| 
| 


moving on both sides is equal. 


egos Newton's cradle waa Jg 


marble 4 conversions 
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UNIT 2 CONCEPT 3 


> In the previous example, some of kinetic energy of the first ball is changed 
during collision into : 


1. Sound energy 2. Thermal energy 3. Other forms of energy 


Some of this kinetic Some of this kinetic energy | Some of this kinetic 


energy changes into changes into thermal energy changes into other 
energy that is produced forms of energy due to the 


sound energy that 

is produced during 
the collision between 
balls. 


due to the friction between friction of air with the ball 
the string and the other during its movement. 
parts of Newton's cradle 

and also during collision 

between balls. 


1. If you leave the moving balls of Newton’s cradle long enough, their kinetic energy 
decreases gradually until they stop after lots of collisions. 

2. Energy is conserved during collision, so it cannot be destroyed, and the amount of 
energy before the collision is equal to the amount of energy after the collision. 


Check your understanding 


> Look at the following picture that shows a car collides with a traffic sign 
post, then complete the following sentences using these words : 


(thermal — sound) 


1. Apart of energy is changed into ............. 
energy that you can hear. 


2. Another part of energy is changed 


into ............. energy due to friction oe P 
Pa pa“ 
between the car and the traffic sign post. ; 


pam = 
pki nen 


Review on Concept (2.3) 
To review this concept look at the Assessment Book 
"Part 2 : Final Revision". 


In the Assessment Book : 


trin bs 
string conserve bay 


| 266 
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Exercises on Lesson 4 


. i O Apply © Higher Thinking Skills 

Choose the correct answer : 

e 1. Avery big truck needs .......... to move. 
a. very small engine b. small engine 
c. very big engine d. no engine 
e 2. As the force that acts on an object increases, its ability to do work .......... 
a. increases. b. decreases. 
c. doesn’t changed. d. destroyed. 

3. The amount of fuel that is used in a big truck to produce a certain amount of 
kinetic energy is .......... the amount of fuel in a small car to get the same amount 
of kinetic energy. 

a. less than b. equal to 
c. more than d. half to 
èe 4. Ona flat road, if a large truck is traveling at the same speed of a small car, then 
the truck has .......... 
a. more kinetic energy. 
b. less kinetic energy. 
c. the same kinetic energy of the car. 
d. no kinetic energy at all. 

5. When a car stops, all the following become zero, except ......... 

a. speed. b. kinetic energy. c. mass. d. work. 
è 6. When a moving car decreases its speed then stops, So .......... 


a. its kinetic energy becomes zero. 
b. its light energy only becomes zero. 
c. its light energy and thermal energy become zero. 
d. its kinetic energy becomes equal to its thermal energy. 
è 7. If two objects collide with each other, the energy after collision is .......... the 


energy before collision. 

a. triple b. double 
* 8. When two balls are pushed away at the left side of Newton's cradle, this 
happens as a result of collision of ......... from the right side. 

b. two balls 

d. four balls 


c. half d. equal to 


a. one ball 
c. three balls 


N 
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e 9. In Newton's cradle, when you move a ball away from the others and not let it 


go, SO.......... that is stored in this ball. 

a. your potential energy is changed into kinetic energy 
b. your kinetic energy is changed into potential energy 
c. your sound energy is changed into kinetic energy 
d. your sound energy is changed into potential energy 


e 10. The kinetic energy in Newton's cradle through the balls travels in .......... at each 


collision. 

a. three different directions 

b. the same direction of movement 
c. two opposite directions 

d. the form of chemical energy 


o 11. When you throw a ball of clay strongly at a wall, there is .......... 


a. no damage occurs to the ball. b. more damage occurs to the ball. 
c. energy is destroyed. d. energy is created. 
© 12. At the same speed, a large mass object has .......... than that of a small mass object 


a. less potential energy 
b. more potential energy 
c. less kinetic energy 

d. more kinetic energy 


Choose from column (B) what suits it in column (A) : 


(A) (B) 
1. Large-mass vehicle a. It has a big amount of kinetic energy. 
with speed 100 km/hr 
2. Small-mass vehicle b. It has no kinetic energy. 
with speed 20 km/hr 
3. Small-mass vehicle c. It has the most thermal energy. 


that doesn’t move 
d. It has a small amount of kinetic energy. 


4 Dy anomna e e 


Put (v) or (x) : 
1. A small object moving at a low speed has a big amount of kinetic energy. ( 


2. The force that acts on an object doesn't affect its speed. ( 
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Exercises on lesson 4 


3. The smaller the mass of the vehicle, the less fuel it consumes. ( ) 
4. Objects of equal masses and move at different speeds have the same 
kinetic energy. () 
5. Speed and mass are the factors that affect the kinetic energy of a moving 
object. ( ) 
6. The moving balls in Newton's cradle will stop after lots of collisions because 
their kinetic energy is destroyed. ( ) 
7. Some kinetic energy is changed during collisions of balls in Newton's cradle, 
into sound and thermal energies. € ) 
8. Among the forms of energy that don't exist in Newton's cradle during collisions 
are light and chemical energies. ( ) 


Correct the underlined word : 
1. Atwo-tons truck has smaller amount of kinetic energy than that of 


one-ton truck moving at the same speed. tine des ) 
2. All moving objects always have light energy. (Gemeeieeerse ) 
3. The larger the mass of a car, the less fuel it consumes. le ) 
4. The distance that the balls move on the two opposite sides on Newton's cradle 
increases gradually as time passes. AAAren ) 
5. In Newton's cradle, the kinetic energy of moving balls increases as time passes. 
ETE ) 
6. The number of moving balls at one side on Newton's cradle must be more than 
those moving at the other side. (ee ae ) 


Complete the following sentences : 


1. By increasing the force that acts on a moving object, its ............... increases that 
causes the increase of its ............... energy. 

2. Acar moving with speed 50 km/hr has ............... kinetic energy than that of 
a truck moving with the same speed. 

3. In vehicles, the ............... energy that is stored in the fuel changes INTO oo... 
energy that allows them to move. 

4. Most of ............... energy in the Newton's cradle is transferred from the first ball to 
the rest of balls. 

5. When a marble hits another one, some Of .............. energy changes into ............... 
energy which you can hear. 

6. During collision between Newton's cradle balls, some of............... energy 
changes into ............... energy due to the .............. between the string and the 
other parts of the cradle. 

7. Due to wee of air with Newton's cradle balls, some of ............... energy 


changes into other forms of energy. 
269 
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e 8. In Newton's cradle, when you rise up one ball, it stores .............-. energy that 
changes into ............... energy when you leave the ball to move. 

| © 9, The niecce energy decreases gradually when you leave the moving balls of 
Newton's cradle long enough until they ............... 


Give reasons for : 
e 1. A truck needs a bigger engine than that of a small car to move with the same 


speed. 
e 2. Acar consumes less fuel than that consumed in a bus to move at the same 
speed. 


o 
o 
< 
(e) 
E 
O 
© 
J 
=> 
oO 
o 
s 
f] 
a 
fe} 
[= 
=] 
a 
Q 
E 
= 
J 

Q 

Q 
Q 
v. 
[0] 
J 
o 
2 
oO 
oO 
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3 
o 
3 
S 
o] 
an 


e 4. The amount of energy before collision is equal to the amount of energy after 
collision. 


What happens if... ? 
? 1. The pushing force that acts on an object decreases. (according to its kinetic energy). 
2. The kinetic energy of a moving car increases. 
(according to the damage during collision). 
3. A truck and a small car move at the same speed. (according to kinetic energy): 
4. The Newton's cradle ball is raised up without leaving it go. 
(according to its energy). 
5. You let the ball of Newton's cradle move towards the rest of balls. 
(according to the change of energy): 
6. Friction occurs between the string and the other parts of Newton's cradle during 
collision. (according to the change of energy): 
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Exercises on lesson 4 


Arrange the following sentences to show the steps of collision of Newton's 
° cradle balls in the correct order. 


(nenx ) Kinetic energy is transferred from the first ball to the rest of balls. 

(Gat ) Potential energy of the first ball decreases and changes into kinetic energy. 
(san ) Kinetic energy of all balls decreases gradually until they stop. 

ee ) Raise up the first ball, so it stores potential energy. 


Look at the opposite figure, then choose 
? the correct answer : 


1. When you push the marble, the .......... energy 
of your hand transfers to the marble. po Á 
a. sound b. thermal 
c. kinetic d. potential 

2. During collision between your moving marble and other marbles, some 
of the .......... energy of your marble changes into .......... energy. 
a. sound — kinetic b. kinetic — sound 
c. thermal — kinetic d. sound — potential 


3. If a marble rolls down a ramp, the speed of the marble decreases 


a. decreasing the angle of the ramp. 
b. increasing the angle of the ramp. 
c. increasing the mass of the marble. 
d. decreasing the width of the ramp. 


— 
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D (A) Choose the correct answer : 


Model Exam B 


on Concept (2.3) 


(5 marks) 


1. When a car stops suddenly, the passengers move ............... 
a. backward. b. downward. 


c. upward. d. forward. 
The two factors affecting the kinetic energy of an object are ............... 


2. 
this object. 
a. light and sound energies b. mass and color 
c. mass and speed d. speed and color 


3. If an object moves down along a ramp, as the angle of the ramp increases the 
speed of the object will ............... 


a. increase. b. not change. 
c. become zero. d. decrease. 
4. As the mass of a vehicle increases, it needs ............... to move, so to get ............. 


a. less force — less kinetic energy. 

b. less force — less potential energy. 
c. more force — more kinetic energy. 
d. more force — more potential energy. 


(B) Give a reason for the following : 
The speed of the ball increases when the cricket bat hits it hardly. 


(A) Put (v) or (X) : (5 marks) 
1. Some of kinetic energy of balls in Newton’s cradle is changed during collisions 
into sound and thermal energies. ( ) 
2. Speed = Time + Distance. ( ) 
3. After car collision, the air bags deflate as fast as they inflate. ( ) 
4. In Newton's cradle as the amount of the kinetic energy increases, the moving 
distance of the balls increases. (©) 


272 


(B) What happens if ... ? 
Two bicycles move in opposite directions collide with each other. 
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ENERGY AND COLLISIONS 


Æ (A) Correct the underlined words : (5 marks) 


1. All moving objects always have light energy. E ) 


2. Kinetic energy of an object doesn’t depend on its speed which affects its 
potential energy. (ereraa ) 


3. The number of moving balls of Newton’s cradle on one side must be more than 
those moving at the other side. ee errr ) 


4. As the mass of a car increases, the damage that occurs during its collisions 
decreases. (aa us ) 


(B) Choose from column (B) what suits it in column (A) : 


(A) (B) 
1. Kinetic energy . form of energy that reaches the ear causing 
hearing. 


2. Potential energy 


3. Light energy 


. type of energy transferred from one moving ball to 
another rest one in Newton’s cradle. 

. the energy that doesn’t exist in Newton’s cradle 
during collision. 

. the energy stored in the first ball of Newton’s 
cradle when you raise it up. 
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Model Exam —& 


on Concept (2.3) 


E (A) Write the scientific term of each of the following : (5 marks) 


1. A heavy steel ball that swings on a cable and used in destruction of parts of 
buildings. [ Benoa: N Oe ) 


2. The process in which two objects bump or crash into each other including an 
energy transfer. ee NOR ) 


3. They are present in car airbags and allow them to deflate 
fast after collision. (sierra: ) 


4. The energy that can be heard and usually produced when two 

objects collide with each other. (orenean) 
(B) Choose the correct answer : 
1. When the Newton's cradle ball is raised up without 


leaving it go, its ............... energy is maximum and its 
EENET energy equals zero. 

a. kinetic — potential b. potential — kinetic \ 
c. kinetic — sound d. kinetic — thermal 


2. When you leave the ball moves in the direction of 
the rest of balls some of kinetic energy of this ball 


changes into ............... An ...... energies. 
a. sound — electrical b. thermal — kinetic 
c. kinetic — sound d. sound — thermal 
Ø (A) Put (v) or (x): (5 marks) 
1. Asmaller and slower object has more kinetic energy than that of a larger and 
faster object. ( ) 
2. In Newton's cradle as the height of the raised ball increases, it stores more 
potential energy. ( ) 
3. When an object decreases its speed gradually, so its kinetic energy decreases 
gradually. ©) 
4. Seatbelt is one of the safety equipment in cars. ( ) 
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(B) Arrange the following sentences to show the steps of collision of Newton's 
cradle balls in the correct order : 

(.......) Potential energy of the first ball decreases and changes into kinetic energy. 

(.......) Kinetic energy is transferred from the first ball to the rest of balls. 

(.......) Rise up the first ball, so it stores potential energy. 

(.......) Kinetic energy of all balls decreases gradually until they stop. 


3] (A) Complete the following sentences : (5 marks) 
1. When a moving car hits a tree, a part of............. energy of the car changes into 
Gi mennu energy which you hear it. 
2. Acar covers 80 meters in 4 seconds, so it moves at a speed equals ............. m/sec. 
3. If the mass of a moving object decreases, its kinetic energy will ............. at the 
same speed. 
4. During a car crash, the ............. is inflated with a gas to provide a soft cushion. 


(B) Give a reason for the following : 
If two vehicles moves at the same speed, the vehicle with a large mass causes 


more damage than the vehicle with a small mass during collision. 
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